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Dear l\/lr. Howard: 

In accordance with our current CERCLA grant work-plan, ADEM personnel performed a 
Site Reassessment ofthe Cracker Asphalt Company Site, Cracker Asphalt Road, 
Moundville, Tuscaloosa County, Alabama. The Site is the location of a former asphalt 
refining and storage business that went bankrupt in the late 1960s, leaving behind 
multiple large storage tanks containing bottoms or other byproducts. Groundwater 
contamination from BTEX and other constituents was detected in monitoring wells at the 
adjacent Southern Resins site. This contamination appears to have originated from a 
leaking storage tank (at the Cracker Asphalt Site) that was previously leased by 
Southern Resins for byproduct petroleum solvent storage. After several years of 
monitoring, the data indicated that groundwater contamination had been naturally 
attenuated; ADEM subsequently approved a request to discontinue monitoring. Despite 
the presence of several large tanks that contain asphalt bottoms and/or byproducts, the 
Site does not appear to pose an immediate threat to human health and the environment. 
The owner has been advised to retain an environmental consultant to assist with the 
assessment and removal of tank contents. At this time, the Site does not appear to 
warrant further action under CERCLA. 

If you have any questions concerning this Site Reassessment, please contact Dylan C. 
Hendrix, at (334) 271-7987. 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 

CERCLA Reassessment 
Cracker Asphalt Site 

Tuscaloosa County, Alabama 

1. INTRODUCTION 

Under authority ofthe Comprehensive Environmental Response, Compensation, and Liability 
Act of 1980 (CERCLA), the Superfund Amendments and Reauthorization Act of 1986 (SARA), 
and a cooperative agreement between the United States Environmental Protection Agency 
(EPA) and the Alabama Department of Environmental Management (ADEM), a Reassessment 
was conducted at the Cracker Asphalt Company (CAC or the Site) located at Cracker Asphalt 
Road, Moundville, Tuscaloosa County, Alabama. The assessment was to collect information 
concerning conditions at the site sufficient to assess the threat posed to human health and the 
environment and determine the need for additional investigation under CERCLA. The 
investigation included a review of available file information, a comprehensive target survey, and 
off-site/on-site reconnaissance. 

2. SITE DESCRIPTION AND OPERATIONAL HISTORY 

2.1 Location 

The Site is on Cracker Asphalt Road in Moundville, Tuscaloosa County, Alabama. The 
geographic coordinates ofthe site are 33°00'42.86" north latitude and 87°37'22.18" west 
longitude (Att 1). The facility is about 0.5 miles northeast ofthe Moundville Archaeological Park 
(Figl). 

The climate of Tuscaloosa County is characterized as temperate with hot summers, mild 
winters, and precipitation during ail months of the year. The average annual rainfall for 
Tuscaloosa, Alabama is 54.09 inches, with a 24-hour maximum of 6.44 inches. The 2-year, 24-
hour rainfall for this region of Alabama is 4.0 inches. The average annual temperature is 
64.0°F, with an average summer temperature of 80.6°F and average winter temperature of 
46.7°F. (Ref 1,2) 

2.2 Site Description 

The Site occupies 24 acres in an industrial area bound on the north by a mixed pine and 
hardwood forest, on the east by a methane well access road, on the south by railroad tracks, 
and on the west by the Alabama Biodiesel Corporation facility (formerly Southern Resins). 
There are no fences securing the facility except for the fence along the west side of the Site 
which separates the Alabama Biodiesel Corporation property from the Site. Thick vegetation 
and/or forested areas border most of the Site. The area is accessible to the public via Cracker 
Asphalt Road and the surrounding properties to the north and east. (Fig 1, Att 2) 

Some changes to the Site have occurred since the SI report in 1995. Several large diesel tanks 
near the north end of the facility were removed prior to this reassessment, and evidence 
suggests that some asphalt tanks may have been removed as well. Discussions with the 



current operators at the Site revealed that the tanks were removed and sold as scrap metal. 
(Ref 3, Att 2) 

2.3 Operational History and Waste Characteristics 

According to the SI, the Site was purchased by Mr. Conrad Wesselhoeft in 1968 during a bankruptcy 
sale. It was previously owned by Cracker Asphalt Company which operated an asphalt refining and 
storage business. CAC left behind warehouses, shops, various types of petroleum and asphalt 
processing equipment, a cooling pond, a sediment pond, and multiple large above-ground storage 
tanks. After purchasing the property, Mr. Wesselhoeft began operating a metal fabrication business 
manufacturing custom tank heads. Mr. Wesselhoeft operated his metal fabrication business under 
the name of B&W Heads (Ref 3). In 2003, ownership of the site transferred to Mr. Wesselhoeft's 
daughter, Anne W. Smalley, who is the current operator of B&W Heads (Ref 4). The SI noted that 
Mr. Wesselhoeft had occasionally leased one ofthe large-capacity tanks to the adjacent Southern 
Resins Company for storage of by-product petroleum solvents; the leased tank was eventually 
removed from the area and sold as scrap metal (Ref 3). Several other tanks throughout the Site have 
also been removed and sold as scrap metal (Att 2). 

The SI identified several possible sources of contamination suspected of originating from the site. 
These included a sediment pond, a cooling pond, the tank leased by Southern Resins Company, two 
asphalt skimmer trenches, and several large storage tanks that have not been used since Mr. 
Wesselhoeft purchased the site (Ref 3). During a recent site visit, it was discovered that many of the 
large capacity tanks on-site contained "bottoms" or other asphalt-related by-products. Areas of 
solidified tar or asphalt and stained soil were observed on the ground throughout the Site. (Att 2) 

Since 1991, Southern Resins Company has been conducting semi-annual groundwater monitoring for 
multiple Constituents of Potential Concern (COPC) including benzene, styrene, toluene, xylene, 
naphthalene, dicyclopentadiene, and other aromatic compounds. Both ADEM and Eastman Resins 
(formerly Southern Resins) determined that groundwater contamination near the eastern edge of the 
property had originated from the petroleum solvent storage tank leased from Mr. Wesselhoeft. Data 
from Monitoring Well 11 (MW-11), located near the eastern edge ofthe Southern Resins property, 
supported this conclusion (Ref 5). Data from down-gradient monitoring wells MW-3, MW-4, MW-5D, 
and MW-11 indicated a decrease in contaminant concentrations over several years, and in 2006 
Eastman Resins notified ADEM of its intent to discontinue groundwater monitoring (Ref 6). In 2008, 
ADEM approved this request in a letter to the current owners of Southern Resins property, Alabama 
Biodiesel Corporation (Ref 7). Earlier data indicated that concentrations of groundwater 
contaminants in the vicinity of MW-3, MW-4, and MW-5D had decreased below detection limits. Data 
from the final sampling event in 2006 shows that concentrations of contaminants in the vicinity of 
MW-11 have decreased due to natural attenuation but are above state and federal benchmarks for 
drinking water (Ref 6). Groundwater contamination in the vicinity of MW-11 did not appear to be 
migrating from the area as evidenced by the non-detect results from down-gradient monitoring wells . 
(Ref 5). As previously noted, the suspected source (the storage tank leased from Mr. Wesselhoeft) of 
groundwater contamination in MW-11 was removed from the Site and sold as scrap metal (Att 2). 

During the fall of 1985, samples were collected from contact seeps and springs along the banks of 
the Black Warrior River and Carthage Branch, a nearby tributary. Analyses indicated that seeps in 
these areas were contaminated with Volatile Organic Compounds (VOCs) including benzene, 
methylene chloride, styrene, xylene, toluene, cyclopentadiene, and other similar aromatic 
compounds. In July 2003, analyses of samples collected from the seeps found that concentrations of 
VOCs had fallen below detection limits. Eastman Resins notified ADEM that it would conduct 
additional monitoring at these seeps if trigger levels for COPCs were detected in monitoring wells 



MW-3 and MW-4. At this time there appears to be no further sample data available for the 
groundwater springs and seeps along the Carthage Branch and the Black Warrior River. 
(Ref 5) 

3. GROUNDWATER PATHWAY 

3.1 Hydrogeologic Setting 

No change. The geologic units that outcrop in Moundville and the surrounding area are of 
sedimentary origin and consist of gravel, sand, silt, and clay. At the site, alluvium and terrace 
deposits overlie the Gordo and Coker formations of the Tuscaloosa Group. (Ref 3) 

3.2 Groundwater Targets 

The only public water supplier in a 4-mile radius of the Site is Moundville Water Works (MWW), 
which operates one well within four miles.(Ref 8, Att 1). According to previous assessments, 
this well is screened in the Coker formation, which underlies the Gordo formation and terrace 
deposits (Ref 3). MWW operates a blended system that uses 100 percent groundwater from 
twoactive wells, serving a population of 4,200. The Hale County Water Authority purchases 
water from MWW on an emergency basis only and is not being evaluated as part ofthe system. 
The total number of individuals supplied by groundwater divided by the two active groundwater 
wells is about 2,100 individuals per well. (Ref 8, Att 1) 

The well distribution.in-the 4-mile radius of the Site and.the populations served.by those wells 
are as follows: Wells in 0 -0.25 mile of the site, 0; the population served is zero. Wells in 0.25-
0.50 mile ofthe site, 0; the population served is zero. Wells in 0.50 -1 mile ofthe site, 0; the 
population served is zero. Wells in 1 - 2 miles of the site, 0; the populations served is zero. 
Wells in 2 - 3 miles ofthe site, 0; the populations served is zero. Wells in 3 - 4 miles ofthe site, 
1 the populations served is 2,100. The total population supplied by the wells in the 4-mile radius 
ofthe site is 2,100. (Att 1) 

There are two wellhead protection areas for the MWW system in the 4-mile radius of the site. 
(Fig 2). Private water supply wells are expected in the 4-mile radius ofthe site due to the rural 
nature of the area. The SI documented residences operating private wells in the 4-mile radius 
of the Site, and it was noted that additional undocumented wells were also likely to be present in 
the area. (Ref 3) 

3.3 Ground Water Conclusions 

There are two MWW wellhead protection areas within four miles ofthe Site, and private water wells 
have been documented in the area as well. MWW operates only one public drinking water well in the 
4-mile radius of the site and serves a population of 4,200. Despite evidence that the shallow terrace 
deposits and Gordo aquifers underlying the Site and adjacent property are contaminated, historical 
groundwater monitoring data suggest a consistent decrease in concentrations over the years. 
Additionally, the one public water supply well operated by MWW within four miles ofthe Site is 
screened in the Coker aquifer, which is segregated from the overlying shallow aquifers by upper units 
consisting of clay. Groundwater in the shallow terrace deposits underlying the Site also appears to 
flow toward the Black Warrior River and not in the direction of public water supply wells to the south. 
Multiple factors indicate that the potential threat to public wells is minimal; however, because there 
are known private wells in the area, additional surveys of nearby residences may be needed to 



determine if private drinking water supplies are at risk of contamination. The presence of tar and 
asphalt material in tanks and on the ground throughout the Site represents another potential threat to 
groundwater resources. Additional investigation of shallow groundwater at the Site may be warranted 
if private water wells are in close proximity to the area and if tar and asphalt material on the ground 
throughout the site are shown to contain leachable hazardous constituents. 

4. SURFACE WATER PATHWAY 

4.1 Hydrologic Setting 

No change. Surface water exits the Site via several well-defined discharge points as well as 
many other less-defined points. One probable point of entry (PPE) is at a point on the Carthage 
Branch southwest of the Site. It appears that surface water draining into the sediment pond 
exits the western portion ofthe Site and enters the Carthage Branch. Another PPE is located 
near the northwest corner of the Site, the area with the lowest elevation, where surface water is 
discharged directly to the Black Warrior River. (Ref 3) 

4.2 Surface Water Targets 

There are no public water supply intakes along the 15-mile surface water pathway (Att 1). The Black 
Warrior River from the Oliver Lock and Dam to the Warrior Lock and Dam has a use classification of 
Fish and Wildlife (Ref 9). The Carthage Branch has no use classification and is assigned the general 
use classification of Fish and Wildlife. 

The Black Warrior River traverses both Tuscaloosa County and Greene County along the 15-mile 
surface water pathway. Endangered and threatened aquatic species in both counties must be 
considered when evaluating the surface water pathway. The endangered/threatened species for 
Tuscaloosa County and Greene County are: Wood Stork, Mycteria Americana (endangered); Bald 
Eagle, Haliaeetus leucocephalus (protected under the Bald and Golden Eagle Protection^Act); 
Flattened Musk Turtle, Sternotherus depressus (threatened); Southern Clubhsell Mussel*. Pleurobema 
decisum (endangered); Dark Pigtoe Mussel, Pleurobema fun/um (endangered); Ovate Clubshell 
Mussel, Pleurobema perovatum (endangered); Alabama Moccasinshell Mussel, Medionidus 
acutissimus (threatened); Inflated Heelsplitter Mussel, Potamilus inflatus (threatened); Fine-lined 
Pocketbook Mussel, Hamiota altilis (threatened); Orange-nacre Mucket Mussel, Hamiota perovalis 
(threatened); Heavy Pigtoe Mussel, Pleurobema taitianum (endangered); Stirrup Shell Mussel, 
Quadrula stapes (endangered); Mitchell's Satyr Butterfly, Neonympha mitchellii mitchellii 
(endangered), (Ref 10). Along the surface water pathway are 9.39 miles of wetland frontage (Fig 3). 

The Black Warrior River at Bankhead Lock & Dam near Bessemer, Alabama has a mean 
annual flow rate of 6,443 cubic feet per second for Water Years 1929-2009. USGS discharge 
data for the Black Warrior River at Bankhead Lock & Dam are collected from gauging station 
02462500, located at 33°27'30" north latitude, 87°2ri5" west longitude. (Ref 11) The Site is 
outside of the 500-year floodplain (Fig 4). . 

4.3. Surface Water Conclusions 

There are no public water supply intakes located along the 15-mile surface water pathway. The 
Site does not appear to represent a potential threat to public water supplies via the surface 
water pathway. There are 9.39 miles of wetland frontage along the surface water pathway, as 
well as several threatened and endangered species known to inhabit portions of the Black 



Warrior River. Previous assessments concluded that contaminants were likely released to the 
surface water pathway by means of both overiand drainage and groundwater to surface water 
discharge. Samples collected from seeps and springs along the south bank of the Black 
Warrior River and the east bank ofthe Carthage Branch indicated contaminants discharging to 
the surface water pathway. Further monitoring in subsequent years did not reveal any 
contaminant concentrations above laboratory detection limits.- It is unlikely that these seeps 
currently pose a threat to the surface water pathway. The presence of asphalt material on the 
ground and areas of stained soil throughout the Site may represent a threat to the surface water 
pathway via overland drainage routes. Large-capacity storage tanks on-site are known to 
contain "bottoms" of asphalt-related by-products, and structural integrity of the tanks is 
unknown. Additional sampling ofthe stained soil and asphalt material throughout the Site may 
be necessary to determine if an ongoing release of hazardous constituents to the surface water 
pathway is occurring. Sampling ofthe tank contents may be necessary to determine if they 
contain hazardous materials that have the potential to release to the environment. It is also 
recommended that the structural integrity ofthe tanks be evaluated to determine if any are 
leaking and/or subject to overflow during rain events. 

5. SOIL EXPOSURE AND AIR PATHWAYS 

5.1 Physical Conditions 

No change. The site is underiain by Bama Series soils, consisting of deep, well-drained, moderately 
permeable soils that have a moderate available water capacity. (Ref 3) 

5.2 Soil and Air Targets 

The 2000 US Census states that the average household size for Tuscaloosa County is 2.58 
persons with population density of 124.5 persons per square mile. (Ref 12) The estimated total 
population in the 4-mile radius ofthe Site is 1,974 (Att 1). The population distribution is 
summarized in the table below: 

Table 1 
CERCLA Reassessment 

Cracker Asphalt Site 
Tuscaloosa County, Alabama 

Demographic Data 
4-mile Radius 

Distance From Site (miles) 

0.00-0.25 

0.25-0.50 

0.50-1.0 

1.0-2.0 

2.0-3.0 

3.0-4.0 

Total Population 

Population 

12 

32 

107 

419 

621 

783 

1,974 



There are no schools or daycare centers within 200 feet of the Site. There are two residences 
200 feet of the southern boundary of the site. B & W Heads employs four full-time workers on-
site. The adjacent business, Alabama Biodiesel Corporation, is currently inactive and no 
workers are present. There are no fences securing the site except for a fence along the west 
side of, the site separating Alabama Biodiesel Corporation property from the Site. Thick 
vegetation and/or forested areas border most of the Site. The area is accessible to the public 
via Cracker Asphalt Road and surrounding properties to the north and east. (Fig 1, Att 2) 

5.3 Soil Exposure and Air Pathway Conclusions 

There are no schools or daycare centers located in 200 feet of the Site and two residences are 200 
feet from the southern boundary. There are four full-time workers on-site near areas of concern. 
There are no gates or fences preventing access to the Site, representing a potential threat to human 
health through direct contact with potentially hazardous materials. Areas of stained soil were 
observed at the Site as well as areas of solidified tar and/or asphalt. Large-capacity tanks containing 
"bottoms" and other asphalt-related by-products are located on-site. It is unknown whether these 
substances exhibit hazardous characteristics, although it is likely that any aromatic compounds 
originally present have since volatilized. Sampling of the stained soil, areas of solidified tar and/or 
asphalt, and the tank bottoms may be necessary to determine if these substances are hazardous and 
if they pose a threat to human health and the environment. 

6. SUMMARY AND CONCLUSIONS 

-The Cracker Asphalt-site-is located in Moundville, Alabama, nearthe Black Warrior River-^The Site'̂  
was purchased by Mr. Conrad Wesselhoeft in 1968. Various tanks, structures, and equipment were 
left on-site by previous owners of the asphalt company. The current owner operates a custom metal 
fabrication business, using one ofthe former warehouses and shops. Several large-capacity storage 
tanks were removed and sold as scrap metal, but most of the original tanks are still present. Some 
tanks contain bottoms and other asphalt-related by-products. Areas of solidified tar, asphalt, and 
stained soil are present throughout the Site as well. 

At one time, Mr. Wesselhoeft leased a large-capacity storage tank to the adjacent Southern Resins 
Company for.storage of by-product petroleum solvents. The tank was later determined to be a 
source of groundwater contamination in the area. Since the eariy 1990s, Southern Resins Company 
conducted groundwater monitoring in coordination with ADEM. The most recent groundwater 
monitoring data show a consistent decline in contaminant concentrations in down-gradient wells. As 
a result, ADEM allowed Eastman Resins (subsequent owner of Southern Resins) to discontinue 
groundwater monitoring at the site. Other sample data collected from springs and seeps along the 
banks ofthe Carthage Branch and the Black Warrior River indicate that groundwater contamination 
has significantly declined in these areas as well. 

There are few public drinking water wells within four miles of the Site, and these are screened in the 
deeper Coker formation, which is confined by a thick clay layer. Any remaining groundwater 
contamination is not expected to pose a threat to local public water systems. Private water wells 
have been documented in the area, and additional surveys of nearby residences may be needed to 
determine if the site poses a threat to nearby private wells. Additional investigation of shallow 
groundwater at the Site may be warranted if private water wells are found in close proximity to the 
site, and if tar and asphalt material on the ground throughout the site are shown to contain leachable 
hazardous constituents. 



There are no public water supply intakes located along the 15-mi|e surface water pathway. The 
Site does not appear to represent a potential threat to public water supplies via surface water 
routes. Groundwater to surface water discharge from nearby seeps and springs does not 
represent a threat to the surface water pathway since recent sample data indicate contaminant 
concentrations below detection limits. Wetlands and other sensitive environments located along 
portions of the Black Warrior River could be negatively affected by conditions at the Site. 
Additional sampling ofthe stained soil and asphalt material throughout the area may be 
necessary to determine if an ongoing release of hazardous constituents to the surface water 
pathway is occurring. Sampling of the tank contents may be necessary to determine if they 
contain hazardous materials that have the potential to release to the environment. 

There are no schools or daycare centers within 200 feet of the site and two residences are 200 
feet from the southern site boundary. There are four full-time workers on-site near areas of 
concern. There are no gates or fences preventing access to the site, which may represent a 
threat to human health through direct contact with potentially hazardous materials. Areas of 
stained soil were observed at the Site as well as areas of solidified tar and/or asphalt. Large-
capacity tanks containing "bottoms" and other asphalt-related by-products are located on-site. It 
is unknown whether these substances exhibit hazardous characteristics, although it is likely that 
any aromatic compounds present have already volatilized. Sampling ofthe stained soil, areas 
of solidified tar and/or asphalt, and the tank bottoms may be necessary to determine if these 
substances are hazardous and pose a threat to human health and the environment. Typically, 
abandoned, off-specification tar and asphalt would not be associated with hazardous wastes 
and toxic constituents. However, no true sampling determinations have been peri'ormed on the 
contents of the tanks. 

Evaluation of tank contents and areas of stained soil may be needed in order to determine if a 
removal action is necessary. The owner of the Site has been advised to retain an 
environmental consultant to assist with the assessment and removal of tank bottoms and to 
address other areas of concern. At this time, the Site does not appear to warrant further action 
under CERCLA. 
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**** CONFIDENTIAL **** 
****PRE-DECISIONAL DOCUMENT **** 

**** SUMMARY SCORESHEET **** 
*** FOR COMPUTING PROJECTED HRS SCORE **** 

**** Do Not Cite or Quote **** 

Site Name: Cracker Asphalt \ 

Scenario Name: Scenario 1 

City, County, State: Moundville, 
Tuscaloosa County, Alabama 

EPAID#: AL0000472712 

Lat/Long: 33:00:42.86,87:37:22.18 

Congressional District: 

This Scoresheet is for: Other 

Scenario Name: Scenario 1 

Description: 

Region: Region 4 

Evaluator: Dylan Hendrix 

Date: 02/28/2011 

„ . _ ^ . • - - - - - -

Ground Water Migration Pathway Score (Sgw) 

Surface Water Migration Pathway Score (Ssw) 

Soil Exposure Pathway Score (Ss) 

Air Migration Score (Sa) 

S gw + o sw """ S s "*" ^ a 

(Slw + S'sw + S's + S\)/4 

/(S\.v + S'sw + S-s + S\)/4 

S pathway 

0.64 

0.01 

0.33 

0.0 

S' pathway 

0.41 

0.0 

0.11 

0.0 

0.52 

0.13 

0.36 

Pathways not assigned a score (explain): 



TABLE 3-1 -GROUND WATER MIGRATION PATHWAY SCORESHEET 

Factor categories and factors 
Aquifer Evaluated: Gordo Formation & Terrace Deposits 
Likelihood of Release to an Aquifer: 

1. Observed Release 
2. Potential to Release; 

2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time 
2e. Potential to Release [lines 2a(2b + 2c + 2d)] 

3. Likelihood of Release (higher of lines 1 and 2e) 
Waste Characteristics: 

4. Toxicity/Mobility 
5. Hazardous Waste Quantity 
6. Waste Characteristics 

Targets: 
7. Nearest Well 
8. Population: 

8a. Level I Concentrations 
8b. Level II Concentrations 
8c, Potential Contamination 
8d. Population (lines 8a + 8b + 8c) 

9. Resources 
10. Wellhead Protection Area 
11. Targets (lines 7 + 8d + 9 + 10) 

Ground Water Migration Score for an Aquifer: 

' " i X ^ u i f e r Score [(lines 3 T e T f 1^/82,5000f 

Maximum Value 

550 

(b) 

Value Assigned 

550.0 

10 
10 
5 

35 
500 
550 

(a) 
(a) 
100 

10.0 
6.0 
3,0 

25.0 
340.0 

1000.0 
10.0 

0.0 

550.0 

10.0 

(b) 
(b) 
(b) 
(b) 
5 

20 

(b) 

fod 

0.0 
0,0 
0.0 
0.0 
5.0 
0.0 

--^ 

5.0 

0,34 

Ground Water Migration Pathway Score: 
13. Pathway Score (Sgw), (highest value from line 12 for all aquifers evaluated)'̂  100 0,64 

Maximum value applies to waste characteristics category 
" Maximum value not applicable 
'̂  Do not round to nearest integer 



TABLE 3-1 -GROUND WATER MIGRATION PATHWAY SCORESHEET 

Factor categories and factors 
Aquifer Evaluated: Coker Formation 
Likelihood of Release to an Aquifer: 

1. Observed Release 
2. Potential to Release: 

2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time 
2e, Potential to Release [lines 2a(2b + 2c + 2d)] 

3. Likelihood of Release (higher of lines 1 and 2e) 
Waste Characteristics: 

4. Toxicity/Mobility 
5. Hazardous Waste Quantity 
6. Waste Characteristics 

Targets: 
7. Nearest Well 
8. Population: 

8a, Level I Concentrations 
8b. Level II Concentrations 
8c. Potential Contamination 
8d. Population (lines 8a + 8b + 8c) 

9. Resources 
10. Wellhead Protection Area 
11. Targets (lines 7 + 8d + 9 + 10) 

Ground Water Migration Score for an Aquifer: 
" T2,lf\qurferScore [(lin'esl x 6l< ^0/82,5000]'^ 

Maximum Value 

550 

(b) 

Value Assigned 

0.0 

10 
10 
5 
35 
500 
550 

(a) 
(a) 
100 

10.0 

6,0 
3.0 
5.0 
140.0 

1000.0 

10.0 

2.0 

140.0 

10,0 

(b) 
(b) 
(b) 
(b) 
5 
20 

(b) 

100 

0,0 
0.0 
30.6 

30.6 

0.0 
5.0 

- - • - • 

37.6 

0.64 

Ground Water Migration Pathway Score: 
13. Pathway Score (Sgw), (highest value from line 12 for all aquifers evaluated)*^ 100 0,64 

^ Maximum value applies to waste characteristics category 
''Maximum value not applicable 
'̂  Do not round to nearest integer 



TABLE 4-1 -SURFACE WATER OVERLAND/FLOOD MIGRATION COMPONENT SCORESHEET 

Factor categories and factors Maximum 
Value 

Value Assigned 

550 

50 

550 

50 

550 

0,0 

10 
10 
5 
35 

10 
50 
500 
500 
550 

(a) 
(a) 
100 

10.0 

1.0 
16,0 

170.0 

" 10.0 

0,0 
0,0 
170.0 

400.0 

10,0 

0.0 

(a) 
(a) 
1000 

2.0E7 

10.0 

0.0 

(a) 
(a) 
1000 

2.0E7 

10,0 

170,0 

6.0V 

Watershed Evaluated: Warrior River 
Drinking Water Threat 

Likelihood of Release: 
1, Observed Release 
2. Potential to Release by Overland Flow: 

2a. Containment 
2b. Runoff 
2c. Distance to Surface Water 
2d. Potential to Release by Overland Flow [lines 2a(2b + 2c)] 

3.Potential to Release by Flood: 
3a. Containment (Flood) 
3b. Flood Frequency 
3c. Potential to Release by Flood (lines 3a x 3b) 

4. Potential to Release (lines 2d + 3c, subject to a maximum of 500) 

5. Likelihood of Release (higher of lines 1 and 4) 

Waste Characteristics: 
6. Toxicity/Persistence 
7. Hazardous Waste Quantity 
8. Waste Characteristics 

Targets: 

9. Nearest Intake 
10. Population: 

10a. Level I Concentrations 
10b. Level II Concentrations 

'10c. PotentialContamination 
10d, Population (lines 10a + 10b + 10c) 

11. Resources 
12. Targets (lines 9 + lOd + 11) 

Drinking Water Threat Score: 
13. Drinking Water Threat Score [(lines 5x8x12)/82,500, subject to a max of 100] 

Human Food Chain Threat 
Likelihood of Release: 

14. Likelihood of Release (same value as line 5) 

Waste Characteristics: 
15. Toxicity/Persistence/Bioaccumulation 
16. Hazardous Waste Quantity 
17. Waste Characteristics 

Targets: 

18. Food Chain Individual 
19. Population 

19a. Level I Concentration 
19b. Level II Concentration 
19c, Potential Human Food Chain Contamination 
19d, Population (lines 19a + 19b + 19c) 

20. Targets (lines 18 +19d) 
Human Food Chain Threat Score: 

21. Human Food Chain Threat Score [(lines 14x17x20)/82500, subject to maxof 100] 
Environmental Threat 

Likelihood of Release: 
22. Likelihood of Release (same value as line 5) 

Waste Characteristics: 

23. Ecosystem Toxicity/Persistence/Bioaccumulation 
24. Hazardous Waste Quantity 
25. Waste Characteristics 

(b) 
(b) 
(b) 
(b) 
5 

(b) 

100 

0,0 
0.0 

^0.0 

0.0 
0.0 

^̂  

0.0 

0.0 

170,0 

100.0 

(b) 
(b) 
(b) 
(b) 
(b) 

100 

0,0 
0,0 
0.0 
0.0 

0,0 

0.0 

170,0 

100.0 



(b) 
(b) 
(b) 
(b) 
(b) 

0.0 
0.0 

0.03 
0.03 

Targets: 
26. Sensitive Environments 

26a. Level I Concentrations 
26b. Level II Concentrations 
26c, Potential Contamination 
26d. Sensitive Environments (lines 26a + 26b + 26c) 

27. Targets (value from line 26d) (b) 0.03 
Environmental Threat Score: 

28. Environmental Threat Score [(lines 22x25x27)/82,500 subject to a max of 60] 60 0.01 
Surface Water Overland/Flood Migration Component Score for a Watershed 
29. Watershed Score^ (lines 13+21+28, subject to a max of 100} 100 0.01 

Surface Water Overland/Flood Migration Component Score 
30. Component Score (Ssw)'̂  (highest score from line 29 for all watersheds evaluated) 100 0,01 

Maximum value applies to waste characteristics category 
Maximum value not applicable 
Do not round to nearest integer 



TABLE 4-25 -GROUND WATER TO SURFACE WATER MIGRATION COMPONENT SCORESHEET 

Factor categories and factors Maximum Value Value Assigned 

Watershed Evaluated: Warrior River 
Dnnking Water Threat 

Likelihood of Release to an Aquifer: 
1. Observed Release 
2. Potential to Release: 

2a. Containment 
2b. Net Precipitation 
2c. Depth to Aquifer 
2d. Travel Time 
2e. Potential to Release [lines 2a(2b +, 2c + 2d)] 

3. Likelihood of Release (higher of lines 1 and 2e) 
Waste Characteristics: 

4. Toxicity/Mobility 
5. Hazardous Waste Quantity 
6. Waste Characteristics 

Targets: 
7. Nearest Well 
8. Population: 

8a, Level I Concentrations 
8b, Level II Concentrations 
8c. Potential Contamination 
8d. Population (lines 8a + 8b + 8c) 

9. Resources 
10. Targets (lines 7 + 8d + 9) 

Drinking WaterJThreat Score: . . „ ^ _ _ 
11. Drinking Water Threat Score ([lines 3 x 6 x 10]/82,500, subject to max of 100) 

Human Food Chain Threat 
Likelihood of Release: 

12. Likelihood of Release (same value as line 3) 
Waste Characteristics: 

13. Toxicity/Mobility/Persistence/Bioaccumulation 
14. Hazardous Waste Quantity 
15. Waste Characteristics 

Targets: 
16. Food Chain Individual 
17. Population 

17a, Level I Concentration 
17b, Level II Concentration 
17c. Potential Human Food Chain Contamination 
17d. Population (lines 17a + 17b + 17c) 

18. Targets (lines 16 + 17d) 
Human Food Chain Threat Score: 

19. Human Food Chain Threat Score [(lines 12x15x18)/82,500,suject to max of 100] 

Environmental Threat 
Likelihood of Release: 

20. Likelihood of Release (same value as line 3) 

Waste Characteristics: 
21. Ecosystem Toxicity/Persistence/Bioaccumulatipn 
22. Hazardous Waste Quantity 
23. Waste Characteristics 

Targets: 
24. Sensitive Environments 

24a. Level I Concentrations 
24b, Level 11 Concentrations 

550 

(b) 

550 

50 

550 

0,0 

10 
10 
5 
35' 
500 
550 

(a) 
(a) 
100 

0,0 
0,0 
0.0 
0.0 
0.0 

0,0 
10,0 

0,0 

0.0 

(a) 
(a) 
1000 

0,0 
10,0 

0,0 

(a) 
(a) 
1000 

(b) 
(b) 

0,0 
10.0 

0.0 
0.0 

0.0 

0.0 

(b) 
(b) 
(b) 
(b) 
5 

(b) 

100 

0.0 
0.0 
0.0 
0.0 
0.0 

0,0 

0.0 

0.0 

(b) 
(b) 
(b) 
(b) 
(b) 

100 

0,0 
0,0 
0,0 
0,0 

0,0 

0,0 

0,0 

0,0 



(b) 
(b) 

(b) 

0.0 
0.0 

24c. Potential Contamination 
24d. Sensitive Environments (lines 24a + 24b + 24c) 

25. Targets (value from line 24d) (b) 0,0 
Environmental Threat Score: 

26. Environmental Threat Score [(lines 20x23x25)/82,500 subject to a max of 60] 60 0,0 
Ground Water to Surface Water Migration Component Score for a Watershed 

27. Watershed Score'' (lines 11 +19 + 28, subject to a max of 100) 100 0,0 

28. Component Score (Sgs)*̂  (highest score from line 27 for all watersheds evaluated, 100 
subject to a max of 100) 

Maximum value applies to waste characteristics category 
Maximum value not applicable 
Do not round to nearest integer 



TABLE 5-1 - S O I L EXPOSURE PATHWAY SCORESHEET 

Factor categories and factors Maximum Value Value Assigned 

Likelihood of Exposure: 
1. Likelihood of Exposure 

Waste Characteristics: 
2. Toxicity 
3. Hazardous Waste Quantity 
4. Waste Characteristics 

Targets: 
5. Resident Individual 

6. Resident Population: 
6a. Level I Concentrations 
6b. Level II Concentrations 
6c. Population (lines 6a + 6b) 

7. Workers 
8. Resources 

9. Terrestrial Sensitive Environments 

10. Targets (lines 5 + 6c + 7 + 8 + 9) 

Resident Population Threat Score 

11. Resident Population Threat Score (lines 1 x 4 x 10) 
Nearby Population Threat 

Likelihood of Exposure: 
12. Attractiveness/Accessibility 
13. Area of Contamination 
14. Likelihood of Exposure 

Waste Characteristics: 
15. Toxicity 
16. Hazardous Waste Quantity 

17. Waste Characteristics 

Targets: 
18. Nearby Individual 
19. Population Within 1 Mile 

20. Targets (lines 18 +19) 
Nearby Population Threat Score 

21. Nearby Population Threat (lines 14 x 17 x 20) 
Soil Exposure Pathway Score: 

22. Pathway Score"̂  (Ss), [lines (11+21)/82,500, subject to max of 100] 

550 

(a) 
(a) 
100 

1000,0 

10.0 

50 

(b) 
(b) 
(b) 
15 
5 

(c) 

(b) 

(b) 

5.0 

550,0 

10.0 

5,0 

27500,0 

100 
100 
500 

(a) 
(a) 
100 

1 

(b) 

(b) 

(b) 

100 

10,0 

5.0 

1000.0 

10,0 

1.0 
0.21000000000 

000002 

5,0 

-

10.0 

1.21 

60.5 

0.33 

Maximum value applies to waste characteristics category 
" Maximum value not applicable 
"̂  No specific maximum value applies to factor. However, pathway score based solely on terrestrial sensitive environments is limited 
to a maximum of 60 

Do not round to nearest integer 



TABLE 6-1 - A I R MIGRATION PATHWAY SCORESHEET 

Factor categories and factors Maximum Value Value Assigned 
Likelihood of Release: 

1. Observed Release 

2. Potential to Release: 
2a. Gas Potential to Release 

2b. Particulate Potential to Release 

2c. Potential to Release (higher of lines 2a and 2b) 

3. Likelihood of Release (higher of lines 1 and 2c) 

Waste Characteristics: 

4. Toxicity/Mobility 

5. Hazardous Waste Quantity 

6. Waste Characteristics 

Targets: 
7. Nearest Individual 

8. Population: 
8a. Level I Concentrations 

8b. Level II Concentrations 

8c, Potential Contamination 

8d, Population (lines 8a + 8b + 8c) 

9. Resources 

10. Sensitive Environments: 

10a. Actual Contamination 

10b. Potential Contamination 

10c. Sensitive Environments (lines 10a + 10b) 

11. Targets (lines 7 + 8d + 9 + 10c) ~ ~ 

Air Migration Pathway Score: 
12. Pathway Score (Sa) [(lines 3 x 6 x 11)/82,500]'' 

550 

500 

500 

500 

550 

(a) 

(a) 

100 

50 

(b) 

(b) 

(c) 

(b) 

5 

(c) 

(c) 

(c) 

(b) 

100 

Maximum value applies to waste characteristics category 
" Maximum value not applicable 
''No specific maximum value applies to factor. However, pathway score based solely on sensitive environments is limited to a 
maximum of 60. 

Do not round to nearest integer 



SCRATCH P A D N O T E S : 

PATHWAY/SOURCES: AIR 

PATHWAY/SOURCES: AREA OF CONTAMINATION (AOC) INFORMATION 

PATHWAY/SOURCES: GROUNDWATER 

Scoresheet Line#; 2a. 
Notes: No containment present. Source is a groundwater plume originating on or near the site and extending west throughout the 

, adjacent Eastman Resins site. 
Documentation: SI 

Scoresheet Line#: 2c, 
Notes: Depth to Aquifer was assigned a value of "3", because bore data from the 1986 Hydrogeologic Study performed by CH2M HILL 
indicated that the depth to water for all monitoring wells (with the exception of MW-6) was greater than 25' below ground surface. 
Documentation: SI, 1986 CH2MH1LL Hydro Rpt. 

Scoresheet Line#: 2d. 
Notes: A Travel Time Factor Value of "25" was assigned based on bore data from the 1986 Hydrogeologic Study perfonned by 
CH2MHILL. The Gordo/Terrace aquifer is composed of sand/clay mixtures and medium to coarse sand/gravel. Estimated conductivity 
of these materials is between 10e-3 and 10e-4, The thickness ofthe Gordo/Terrace aquifer is approximately 90' below ground surface:.-. 
Documentation: SI, 1986 CH2MHILL Hydro Rpt, 

Scoresheet Line#: 7 
Notes: There are no wells within a 4-mile radius of the site that draw water from the Gordo/Terrace aquifers. The Moundville Water 
Works wells are screened in the Coker Formation, which is discontinuous with the overlying formations due to a thick (-50) confining 
clay layer. 
Documentation: SI - - - . _ - . .̂_ _ _ , , . , „ _ 

Scoresheet Line#: 8c 

Potential Population Contamination value was "306" based on the following information: 

Within the 0-.250 mile radius, there were 12 individuals served, resulting in a Distance-weighted Population Value of "17" 

Within the ,25-50 mile radius, there were 32 individuals served, resulting in a Distance-weighted Population Value of "33'! 

Within the .50-1 mile radius, there were 107 individuals served, resulting in a Distance-weighted Population Value of "52" 

Within the 1-2 mile radius, there were 419 individuals served, resulting in a Distance-weighted Population Value of "94" 

Within the 2-3 mile radius, there were 621 individuals served, resulting in a Distance-weighted Population Value of "68" 

Within the 3-4 mile radius, there were 783 individuals served, resulting in a Distance-weighted Population Value of "42" 

The sum of all the distance-weighted values resulted in a final value of "306" 

Scoresheet Line#: 9 
Notes: There are no drinking water wells within the 4-mile distance limit, and the Gordo/Terrace aquifers are suitable for drinking water 
purposes, therefore, a Resources Value of "5" was assigned. 
Documentation: SI 

Scoresheet Line#: 2c, (Coker) 
Notes: Depth to Aquifer was assigned a value of "3", because bore data from the 1986 Hydrogeologic Study performed by CH2MH1LL 
indicated that the uppermost sand beds ofthe Coker Formation occurred at 165' below ground surface. The Coker Formation is 
overlain by a thick (-50') confining layer of clay. 
Documentation: SI, 1986 CH2MH1LL Hydro Rpt, 

Scoresheet Line#: 2d. (Coker) 
Notes: A Travel Time Factor Value of "5" was assigned for the Coker Formation due to the low permeability of the upper clay layer (~ 
10e-7) and the thicknes ofthe clay layer, which appears to range from 50' to 75' thick. 
Documentation: SI, 1986 CH2MHILL Hydro Rpt. 

Scoresheet Line#: 7. (Coker) 



Notes: A Nearest Well Factor Value of "2" was assigned because the nearest drinking water well (WL001) was within the 3-4 mile 
distance radius. 
Documentation: SI 

Scoresheet Line#: 10, (Coker) 
Notes: Within the 4-mile target distance limit, there are Wellhead Protection Areas; these are not within the area of observed 
contamination. Therefore a value of "5" was assigned for this line. 
Documentation: ADEM SWAA Viewer 

PATHWAY/SOURCES: GROUND W A T E R TO SURFACE W A T E R - DRINKING WATER 

PATHWAY/SOURCES: GROUND WATER TO SURFACE W A T E R - ENVIRONMENTAL 

PATHWAY/SOURCES: GROUND W A T E R TO SURFACE W A T E R - HUMAN FOOD CHAIN 

PATHWAY/SOURCES: SOIL EXPOSURE - RESIDENTIOAL POPULATION THREAT 

Scoresheet Line#: 7. 
Notes: There are four full-time workers on-site, resulting in a value of "5" from Table 5-4. 
Documentation: RA 

PATHWAY/SOURCES: SOIL EXPOSURE - NEARBY POPULATION THREAT 

Scoresheet Line#: 12. 
Notes: Site is unfenced and accessible with no public recreation use. There is a Native American ceremonial mound located on-site, 
and nearby universities send classes to study the mound. The Attractiveness/Accessibility Value of "10" was a conservative estimate, 
but the value may be higher due to the occaisional use of the area for student surveys. 
Documentation: RA 

Scoresheet Line#: 13, 
.Notes:.This,valueJs,an,estimate,_The,actual.area,of observed contamination may.be^smaller^orjarger, depending^on materialxontents. 
Documentation: RA 

Scoresheet Line#: 18, 
Notes: There are residences within 1/4 mile ofthe site, resulting in a Nearby Individual Value of " 1 " . 
Documentation: RA 

PATHWAY/SOURCES: SITE SCENARIO INFORMATION 

PATHWAY/SOURCES: SOURCES 

PATHWAY/SOURCES: SURFACE WATER OVERLAND - DRINKING WATER 

Scoresheet Line#: 10 ' 
Notes: There are no drinking water intakes located along the 15-mile surface water pathway. Therefore, there are no potential drinking 
water targets for this pathway. 
Documentation: RA, SI 

Scoresheet Line#: 11 
Notes: No information could be found that would indicate any uses of surface water for irrigation, recreation (other than Fish & Wildlife), 
watering of commercial livestock, or as an ingredient in commercial food preparation. 
Documentation: RA, SI 

PATHWAY/SOURCES: SURFACE WATER OVERLAND - ENVIRONMENTAL 

Scoresheet Line#: 26c, 
Notes: The dilution weight for the Black Warrior River is ".001", based on flow data, the river has a mean annual flow rate of 6,443 cfs. 
There are 9.39 miles of wetland frontage along the surface water pathway, resulting in a Wetland Rating Value of "250" from Table 4-
24. Because Federal threatened and endangered species are known to inhabit this area ofthe Black Warrior River, a Sensitive 
Environment Value of "75" was assigned from Table 4-23. The dilution weight was multiplied by the sum ofthe Sensitive Environment 
Value and the Wetland Rating Value [.001 (250 + 75)], resulting in a Potential Contamination Factor Value of ",325". 
Documentation: RA 



PATHWAY/SOURCES: SURFACE WATER OVERLAND - HUMAN FOOD CHAIN 

Scoresheet Line#: 18 
Notes: A value of "0" was assigned for the HFC Individual line due to the fact that there has been no observed release to the surface 
water pathway and that the Black Warrior River has a mean annual flow rate of 6,443 cfs, which places it in the category of "Large 
Stream to River". The dilution factorfor this water body is ".001", and multiplied by "20" results in a value of ",02"; the nearest integer 
being "0". 
Documentation: RA 

Scoresheet Line#: 19c. 
Notes: Because there was no direct or surrogate data to provide a basis for HFC production on the Black Warrior River, a conservative 
estimate of "Greater than 0 to 100 pounds per year" was used, and a HFC Population Value of "03" was assigned. 
Documentation: RA, SI 
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h-r^\A/M r t c \Ar\\ iMn\ / i i i c c n p I M C O P K / I A T I O M r^Mi v x=r\o c i r \ r \ r \ 

This is an official copy of a portion caf the above referenced flood map. It 
was extracted using F-MITOn-LJne. This map docs not reflect changes 
or amendments which may have been made subsequent to the date on the 
title block. For the latest product information about National Rood Insurance 
Program flood maps check the FEMA Flood Map Store at www.msc.fema.gov 
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.1.^)11 

REFERENCE 
1 



TUSCALOOSA FAA AIRPORT, ALABAMA 
Period of Record General Climate Summary - Temperature 

Table updated on Mar 24, 
For monthly and annual means, thresholds, and sums: 

Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 

Seasons are climatological not calendar seasons 
Winter = Dec, Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., arid Aug. Fall = Sep., Oct., and Nov. 

From Year=l948 To Year=2010 

January 

February 

March 

Monthly 
Averages 

Max. 

F 

55.3 

59.9 

68.0 

Min. 

F 

34.5 

37.0 

43.7 

Mean 

F 

44.9 

48.5 

55.8 

Station:(018380) TUSCALOOSA FAA AIRPORT 

A verag es Daily Extremes 

Daily E.xtremes 

High 

F 

82 

86 

90 

Date 

dd/yyyy 
or 

yyyymmdd 

10/1949 

13/1962 

23/1995 

Low 

F 

-1 

5 

12 

Date 

dd/yyyy 
or 

yyyymmdd 

1 19/1977 

02/1951 

14/1993 

Monthly 

Highest 
Mean 

F 

60.6 

56.1 

62.9 

Year 

50 

57 

107 

Extremes 

Lowest 
Mean 

F 

33.1 

38.8 

45.6 

Year 

-

Ma 
Terr 

>= 

90 F 

Days 

77 

78 

60 

0.0 

0.0 

0.0 

April 76.5 51.2 63.9 94 21/1987 29 01/1987 69.4 99 58.7 83 0.3 

May 83.6 60.2 71.9 98 31/1951 36 04/1976 76.5 100 64.4 76 5.8 

June 89.8 67.6 78.7 105 28/1952 45 03/1956 84.1 52 73.8 61 17.1 

July 92.3 71.3 81.8 107 24/1952 54 01/1950 85.5 110 77.0 67 23.1 

August 

September 

October 

November 

92.0 

86.8 

77.4 

66.3 

70.5 

64.5 

51.8 

41.8 

81.2 

75.6 

64.6 

54.1 

107 

104 

98 

87 

10/2007 

01/1951 
1 

04/1954 

01/2000 

53 

37 

23 

10 

22/1956 

30/1967 

30/1952 

25/1950 

87.8 

80.5 

70.9 

61.1 

107 

102 

104 

85 

" 74.7 

69.6 

56.7 

46.8 

67 

67 

52 

76 

22.3 

11.5 

1.2 

0.0 

December 57.7 36.1 46.9 82 03/1978 2 23/1989 55.0 71 36.9 63 0.0 

Annual 75.5 52.5 64.0 107 19520724 -1 19770119 66.8 107 61.0 76 81.2 

Winter 57.6 35.9 46.7 86 19620213 -1 19770119 54.4 50 38.3 78 0.0 

Spring 76.0 51.7 63.9 98 19510531 12 19930314 66.8 55 59.6 60 6.1 
. 

Summer 91.3 69.8 80.6 107 19520724 45 19560603 84.9 110 76.8 67 62,5 

Fall 76.8 52.7 64.8 104 19510901 10 19501125 69.5 98 59.5 76 12.6 



TUSCALOOSA FAA AIRPORT, ALABAMA 
Period of Record General Climate Summary - Precipitation 

From Year=1948 To Year=2010 

Station:(018380) TUSCALOOSA FAA AIRPORT 

Averages Daily Extremes 

January 

February 

Precipitation 

Mean 

in. 

5.32 

5.09 

High 

in. 

10.18 

14.79 

Year 

-

79 

61 

Low 

in. 

1.22 

0.35 

Year 

-

61 

96 

I Day Max. 

in. 

4.26 

5.44 

dd/yyyy 
or 

yyyymmdd 

26/1996 

21/1961 

>= 

0.01 
in. 

>= 

0.10 
in. 

>= 

0.50 
in. 

>= 

1.00 
in. 

# #. # . # 
Days Days Days Days 

10 

9 

8 

7 

4 

4 

2 

2 

Total Snowfall 

Mean 

in. 

0.2 

0.2 

High 

in. 

Yea 

-

4.0 7 

7.0 6' 

March 5.77 19.99 76 1.12 86 6.08 13/1975 10 8 4 2 0.1 3.8 9: 

April 4.92 14.41 79 0.30 87 6.44 12/1979 8 6 3 2 0.0 0.3 8 

May 

June 

July 

4.27 

3.95 

5.00 

11.13 

11.98 

12.27 

76 

89 

97 

0.32 

0.61 

0.72 

65 

52 

70 

4.00 

3.41 

4.57 

15/2008 

18/1963 

21/1997 

8 

8 

10 

6 

6 

.8 

3 
' > 
J 

1 

1 

2 

0.0 

0.0 

0.0 

0.0 -4' 

0.0 4 

0.0 4: 

August 

September 

October 

3.80 

3.48 

3.26 

8.84 

10.91 

9.11 

70 

109 

95 

0.57 

0.00 

0.00 

53 

55 

63 

2.87 

6.28 

5.73 

10/1967 

03/2001 

25/1977 

8 

7 

6 

6 

5 

4 

3 

2 

2 

. 1 

1 

1 

0.0 

0.0 

0.0 

0.0 . 4: 

0.0 4: 

0.0 4: 

November 

December 

4.41 

4.81 

14.25 

11.05 

48 

83 

0.67 

0.69 

49 

80 

3.67 

3.64 

11/1995 

20/1951 

8 

10 

6 

7 4 

1 

1 

0.0 

0.0 

0.0 4: 

2.7 6: 

Annual 54.09 78.35 83 32.42 107 6.44 19790412 103 77 38 17 0.5 7.0 6' 

Winter 

Spring 

Summer 

15.23 

14.96 

12.76 

26.51 

33.83 

27.00 

83 

76 

105 

6.56 

4.18 

4.52 

81 

107 

54 

5.44 

6.44 

4.57 

19610221 

19790412 

19970721 

29 

26 

27 

22 

20 

19 

11 

10 

9 

5 

5 

4 

0.4 

0.1 

0.0 

7.0 6' 

3.8 9. 

0.0 . 4 

Fall 11.15 22.85 109 4.86 78 6.28 20010903 21 16 8 4 0.0 O.Ol 4 

Table updated on Mar 24, 
For monthly and annual means, thresholds, and sums: 

Months with 5 or more missing days are not considered 
Years with 1 or more missing months are not considered 

Seasons are climatological not calendar seasons 
Winter = Dec, Jan., and Feb. Spring = Mar., Apr., and May 
Summer = Jun., Jul., and Aug. Fall = Sep., Oct., and Nov. 
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i ' l lEKACE 

I N T U O U U C T I O K 
Illttoricftl fe»ie» 
General a^proftcti 

PART 1: ANALVBfca 
Buiu data 
Duialiun miiulytii 
FrBCiUBiicr ankJydi 
lauiiluvlal map* 
Guiilai tor Mllnial lni duiauao* ma /u r i«lufii imioili nuL ( i r u e n u d on tha u u p i 
ComparMiiii wiiL pnvkiua runlai i t i r t jutniy i ludUi 
ProbabllUy conaidoauoni 
PrubabU m a i l n u i o p i iup luUui i (PMP) 
Arta-tlapth rtdaliutuUpa 
I k u o n a l v u i a t w n . 
Hjr>r«acc« 
L M I UJ lai>lH 

1. Sou/in* ul |iuini ramfail dala 
'i. kLmpuicd [ftcLatt lot oun ic i t in j pailul-iluibVtuii M K I UJ »iii>uat K I ' I U 
3. Avaraf* relaUan«lilp b«lwa«n lO-minula rainfall and t h a n u duralion raiiilall Im QM u i u c reluin period 

Liai ol lUuaualiuiia 
figure I.— Relaliun bclwera 2-fctt oO-niinula rainfall and S-fcar eigck-buur raiiifall; ralation batwaan ^ycar 14iU-

m i n u u rainfall aiid S-yaar ubkcrvauanal-daj ralnloll 
Piauia a . - ' l ta lnfai l ilep4.h-duiaU»n dia(iaiii 
Fi^uia 1.— lUla^bw batwetn obaai>»d U-jaar 1-huui rainlail and l -y ta r 3-liojr rainlall citiiiputod Iruin durtt iun d ia i ram. 
Pi(ur t 4 . ~ Ralailuc Ix l sean obacivtd l-ycaj- O-houi raiulall aiid l - rcar i-haur lalnlajl Mmput«il (ram diu-atiun dla^tam. 
Fi(uia A.—ndalion bilwaaii I-yaar JU-ininuia lalnfall and 2 - f » t tO-minuU ralnlall 
P i | i i i i G. —IldaLion Lalvaao pariial-OurtUon and annual a«r>ca 
F i | u i i 7. — UalDlall deplh vaiMia raiuiu p u i u d . 
P'jure •.—UiaUiliuliuD of 1-hour i tkUoni . . ' . 
Fljuta U.—DiaUiliutMh uf 1i-ltouf tUvUrna 
Fl(ur i IU.~Crld danalijr used ta cumU'iMl addlUunal map 
Vi^uia 11.—UaUUon b c l v t i o nitaii* from tO-yaar and ll)-/aa( icMrdi (3i-liour duraUunJ . : 
Fifuia 13. — Eiampla ol Inlamal coriilatanDjr cliack 
Fl(Ur« 13.—Eiampli of a i l i a p a l a t l n | to l o n | ralJRi pai 'udi 
Fifura l i . — UclaUonaliip liatwacn deaian m u m parkod, T yaara, daalan paiiod, Tt, and probabiliir <W nul baiiii aancdad 

Fi|ura lb.—Aru-dc)iUi Curvci 

TAILT I I : C l IAI lTb 
1.—I-rear 3D-minute lanilall 
a.—3-jaar 30-iiiinuU) rainfall 
3 - i , 

- It^yai 3(t-miiiuU [i iifail. . 
- l i - r t a r 30-nitnuU rainfall . . 
- W - r c a r 30-niiniilc rainfal l . . 
-llX>-]raar l u - m i a u u rainfall . . 

•d II: ClUt lTa-CVji . t i i iuao 
H.—3-yaar l-houf runfaii 
Q . -k - j ca r 1-l.oui lalnfall 
1.—10-raat l-+ioiif lainfaU 
• i .~ ja - jaa t l-hour rainfaU 

3.—lO-yaar 1-1KMU lUnfaU 
4.—10a.jaar l-fiour lainfali 
4.—l->iar 1-haur rajiilalt 
I.—3-y*ar 3-haut rainfall 
7.—»->«»r a-huur raiufall 
6—ll)-y«ar»-hour rainfall 
0.—ifr-yaar 1-bour rainfall 
0 — U - j a a i X-bour rainfall 

I. —IDO-yaar 3-t^Mr rainfaU 
3.—l-yaar S-bour rainfall 
3.—t-jaai l - b w r ral&fall 
4.—^yaar I - U M F rainfall 
a .—I0-j«*r3-hour rainfall 
a.—I&-ra*r l-tkMir rainfall 
T.—W-ytar l-hnur rainfall 
a.—100-year 3-hour raiofaJl 
B.—I.year b-hou' lalofall 
0.—3-yaar b-hgur rainfall 
I.—t-ycar O-houi rainfall 
] .— ICKyaar C-hour talnfUl 
3.—3&-year G-botir rainfall 
1.—AO-yaai 0-heur rainfall 
6. —lOO-yaar 6-liour rainfall 
0.— I-y«ar IS-hnur rainfall. 
7.—a-y»ar ll-liour rainfall 
L — ^ r * a i la-hour rainfall 
S.—lO-yaai 13-hour rainfall 
0.—34-ytar 12-hMjr lainfaU 
I.—60.ycar la-hotir rainfall 
3.—lOO-ytar l l . t iour rainfall , 
3.—l-yaar 3l-houT rainfall 
1.—1-jaai l i - bou r lalnlalk 
I.—A-yau ai-bour rainfall 

L—]0-yaar 14-hour ralnfaJl 

7.—ai-yaar 31-twur ralnlaJl 

•.—W-yaar U-t iaui raistaJl 
D. — IQO-yaar 3i-tiour rainfall 

0 —Probotala niaiimum ••hour praclpiLation for 10 aquara aulaa 

1.—lUUo af protebla mai lmum i-bour prKiplUUoo (or 10 square milM lo lOa-jnar b-buur i 
2.—Seajonal probability of lnt*nM rainfall, l-Ooar duraiioa } 

t —ficaaonol probobUllj e l Inicnaa rainfall, 0-bour Ora t ion 

i.—Haaaonal prabobdll j oi inlaBaa rolnloll, 34-bMr duroUon 



lUlNFALL FKEQUEINCY ATLAS p F THE UNITED STATES 

lor Duraliuus from 30 ]\liuutcs lo 24 Hoiu'tt and Retiu'u Periods 
from 1 to 100 Years 

UAVIO .M. UESSIU'IELD 

Coopcreiitc Sludiea iiectioa, U^S. Yeolbcv B u i u u , Woohingutn, D.C. 

lNTUOl>UCnuN 
lliaiorlcid review 

UiiLil abuuL l\i!i'i, ci.oLkumic and ai^ilioeiiu^ dca'i^n iciiuir'ing ruin-
lull frequency dot* waa baavd lorcely on Yarneli'a puper [Ij which 
contttina o oeriea uf gencroliud maps for oevcra) coinbinaLiuiui ot 
duration* and return perioda. Varoell'a mapa or* based on data 
frotii obout 3UU braC-utdur Waathei bbreau atationa which main
tained complete recoi ding-gage rncurda. In 1040, about b y e a r i 
after YomcU'i pupcr w»o publrabnd, a bydrolugio network ot record
ing gagea wua inatAllwl to aupplaujent both Lbi) Weather Bureau 
Tccotdiog gogta and tba teloltfely larger number of uunrocording 
gugea. The additional recording gngea have auboequonUy iucreoMd 
Uie uiiuunt uf ohort-durotion data by o laclor ol 20. 

Weat^ir Duraou Ttt:inicai Paptr No. t4, PorU J and II [21 pre
pared (or tbo Corpa of Engincua in connecuon with tbeir military 
conalruciiun pi-ogram, contained (JIB tirat atudiea covering an ez-
tendvd area which uplutlad lb« bydrulogio network data. The 
rcaulta of thia work ibuwcd tbe inipurlanua uf tbe odditiunal data in 
ilctii>ing tUu »lu>rV-duia4.iiii) rainfall frequency reuime in thomoun-
Uiiiioua regiuiia uf ibe Weat. In many inatancua, tba difTcreiicea 
between Ttchniuii P a p r No. 14 end Yamell reach a factor of three, 
wiib liio former guncrally being larger. Relotionahipa devoloped and 
knowledge gain«d from tbese atudiea in tbe United Statea were then 
uaud to prepare •iiuilor reporU for tbe cooatol rcgioni of North 
Afcicu \i\ oitd wveral Arctic rcgiona (i] where rccording-goge doU 
were iauluiig. 

Coupar»tiuii b«L««en LUu Weather Uurceu and the Sod Conaervo-
lion Service btgon in Wtbb fur tlie jiurpuae of defining Jie deptb-

' ure K-due olio 11'frequency rtgiiita in ttie United Slolca. Ttcknxcal 
Paptr No. t s [i], which woo purliy o by-product of previoua work 
pdrformad (or ibt Corp* of Ungincer«, woe the firat papur publiabed 
under lb« apotiaorabip of tbe Soil ConacrvaLiou Service. Tbia paper 
ronUitia a. oehao a( rainfall i n lei laity-dura lion-frequency curvca for 
ÎUU tini-ordcr Weatlior Bureau eUiiona. Tbia wee fullowed by 
Ttekniaai Paptr Na. t 3 W, which ta an tipanoion of TtiJinicai Paptr 
Nu. a to longer return pchuda and duraLJona. Nei l lo h« publiabod 
were the dva piuta of the Taciinuai Paptr No. K) aeriea \7\, which cover . 
ttu- rrgiun eoat of SU* W. Included in tliia aeriee ore aeuonal varia-
lioii un a (rtqueiicy btuia and urea-dc^jUi curves ao tliot the puint 
frcgucncy vajuea can be tranafai-jued to oreol frequeucy. Except 
for tlie region between DO* W. ond 105* W., ihn coiitiguouM United 
Sl4itca haa been covered by guneralized roinfolJ frequency atudiea 
prepared by tlie WaoLher BufOou tioce IV&3. 

GcucraJ «pproacU 

The approach lulluwed in tba prcaeot utudy ia bu.ically that 
utiliied in lb] and [7). Ln tbcae rcfiwonuiii, aiinpUfied duration and 
rcturn-pcHod rclutionahipi and auverol key uiapa were uood to deier-
lUknc additional combiuauuua o( relurii perioda olid durotiona. In 

ihia aiiidy, fuur key mapa iiruvided tba buic datA (or U êae IMU 
relationabipa which were prograuunHJ lu purmil digital computer 
oompuiAtiooa for o 3500'poiQt grid on each of 46 odditiouol mope. 

FAUT [i ANALYSES 
Bealo doU 

T]/pu oj dma.—The data mod in tbia atudy ont dividod iiitu three 
calegoriea. Fint , there are tbe reu)rding-j;age dala from the lotig-
record finl-order Weather Duroou atotiona. There ore 300 auch 
atotiona with rocoida long enough to proTide odoquate rwulU within 
the ronga of return perioda uf tbia paper. Tbeoa dolo ore for the 
a-minuto period cant«ining ^ba luoximum roioloU. Second, tbora 
ore tbe recording-gaga dot* of ihe bydrolugio uetwork which ore 
publiabed for clock-tour intarvola. T h w t dolo wora proceoaed for 
the 24 conoecutive dock-hour interrala ccotointiig the moumuni 
rainfall—not colendor-doy. Pinally, there ia the very large ouiount 
of Donrecordiug-gage data with ob*crvotion* mode once doily. Uae 
waa made of the*e data to help define boUi (he 24-hour roiufoU 
regime ond alao tbe oborl^r duration rt^imea through applifotiooa of 
empiricol reUUonahipa. 

Slaiian daia.—The oourcea of Jato ore iudicalad in table 1- Tbe 
doto from th« '̂ 00 long-ietord Weather Bureau atoUona were uaed to 
develop moat of the reloUonahipa which will be deecribed later. Long 
recordo from nvoit than IQOO alaUuoa ware onolyitd to d e ^ e the 
rolalionahipe for tbe rarer fraquendea (return perioda], and at«tiatici 
from abort parUbna of tbe record from about liOOO aioiiona were uacd 
oa on Old in defining tbe regiono] pAU«m for the 3-year return ptriud. 
Severol thuuaaod odditionol aUtiona were conoidcred but not plotted 
where tba atation deoaity woe adjudged to he adequate. 

Ptriod anJ Unj/th of raeoni.—^Tha nonnitiording ohort-rccord doto 
wer* compiled for the period 1EI38-I0fi7 ood long-record doto from 
tbe eorUcot year o^oiUble through 19&7. The recording-gaga data 
cover tha period lli«0'lCt&8. Data from the long-rtcord Wtatber 
.Bureau atotiooa were processed tbrougb ISSS. No record of leaa 
thon fire yeorv woi uaed to eaiimola the Z-year Taluoe. 

TuaLt I.—iaurt 

Lhiration 

iU-inii,. U. J i h r 
l l u iK l j 

Duly (nonrtoordiJij) 

1 a/ fMna raii^aU dnu 

Nu. ol 
a Ufa ana 

i^OO 
30S1 
ll&O 
1408 
H i t 

Avarafi.-
I in iU l uf 

raoord (yr.J 

40 
M 

i! 

Ueftrcoc 
Wo. 

11, 13 

13 
IJ 

CL/ci-KirtiT w. 60'miiHiU and 06itriMiiunai-<jtHi u . f .^J-miM^ 
riiii>Jail.—ID ardor lo uploii the clock-hour ood ubeervatioaoi-day 
doia, it woa DecMaory to delermiae tbeir relatioDobip to tha 00-
miouu aad 1440-minule perioda oontajning lba mojrimum romfoU. 
l l woa found thol 1.13 Uwee o roinloU value for o poriiculor raturn 
period booed on o aeriea of onnuol moximum clook-bour roinfolla 
woa oquivolont lu the omount for th« aome raturo period obtoiiiad 
from a aeriee of ftO-miuuto roinfolla. By coinuidonc*, tt woa found 
thol tho aoma focutr coo be uwd u tronafonn obacrvaliosol-day 
omouiiU to corraoponduig 144(^-atiiuu roium-poriod omouou. The 
aquotioD, n-yior liiC-minule rainfall (or 60-mtaute) aquolo 1.13 
tioeo n-yeor oboarvotunol-doy {or elock-bour) raiafoU, ia not buili 
OQ o couaol relatioDobip. Thi« ta on ororoga iodox ralotiooaliip 
becouae the daLrihutiona of flO-uiuute ood lliO-miauU roiufidl oro 
Tory irregulor or uapredictobla during tboir rcapective time ioiar-
Tola. Io odditioQ, the oanuol moiimo from tha two aerieo (or tho 
aome yoor from corrwponding durotiono do uot oocaaiorily coma 
from tbe aoma oLomi. Gropbicol oomporioona of l l m i doto %i% pro-
aontod io figure 1, which obowi very good ogroamaDL 

M4 eonttcutiM elock-Aov niij\JaU w. I^Q-minvU ra\T\/<iii.—Tbe 
recordiaf-goge doto wer* coUeotwl from publiabod oourcea for tba 
34 cutmout i f olock-boura cootAioiug the moxtmum roiofoU. B*-
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c^uaa uf iLa orbitrory h c ^ n i n g a:.«l einju.^- UL IAD budr, • acriu 
of ihaii doi* pruvuieo itotioucA ichicL ore oii^htly am«il«r u. ua^-
oitude tbon ihoae frvio tba U40-aiiaui« aeriee The o r e r ^ a biaa 
woo (ouod to be oppioxucouly one percent. All aucA data m ihi* 
poper have been odjuated by ihia factor. 

£laUoiv oipoaure.—In rehned onolyou of mean ai.uual ajiil uiuat. 
Hteoool roiafoU date it ia oeuMaory lo avoluoK ateiiou eapi^urcA 
by DteUiodl auch u douhlcmeoa curve ouolyaia lU]. Such lucLhoda 
do nol oppeor to opply td OJitraaia voluoo. incept for tuuio aub-
joclivo oidetUonf Iporticulorly lor long reoordaj of atationa that bkvc 
bod conaiatent espoaurea, oo attempt Loj been made to odjuat roiu-
foU vfcluet to » etondord oipooure. Tha eflecu of rorying oipuauro 
ore implicitly included in the or«ai (ompiiag crrur end ore proboLly 
ftvoroged out in the proceea ol emoothiug the iaopluviol Uuee. 

Aain or nurui.^The term roiufoU boa been uaed iu rafarenco Lu 
all durotiooj evui though oome onow oe well UJ rain ia included in 
oome of lil* omoUer 24-bour omouole for the Ligb-elevoiion aLatioi^a. 
CompfcrioDu of orraya of ell rooking oaow evonu with Uuuo known 
to hove only rain hoe abown irivijj dlJTereucea io the frc-iueocy 
rslotionj for oereral higb-eleTOlion atotiona teaioJ. Tbe heavier 
(rarer frequency) 34-bour e reou and oU ohurt^urotioii eveou coo-
oiel ODlirely of roio. 

iL-aa l. — lUJauou batwaon 9-yaa« ti^minuia ralolall and J-yaar dock-fauur 
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tlORATIGN (HOUflSI 

.DOK ' i .—Ruulat l daiAb-tluia<io& (Uao>ai 

D u r a i i u u euo l ya i ^ 

Zyuroiign iiiUrpuliUioti duiffram.—A generalized duraliuu rclaliaii-
ahip waa devalupud with which the raiufall depLh fur a aclecled 
retuni periud can be cunipuled fur any duroliuu halwcen I and 34 
hount, whan ihe 1- and U4-bour voJuca (or ibat panicular raturo 
period oro given (MO fig. 3). Tbia geuarolixatioo waa ubtainod 
empuncolly from doto lor tbe 'iUU Weolhor Bureau tirat-cirder ato
tiona. To uae tbia diagram, o alroigbledge ia laid ocrooa the voluea 
given (or 1 and 34 hour* and the voluea for other durotiona ore read 
ai the pruper uiuintoctiaua. Tbe quality of tbia rolatiauoliip fur the 
3- and 0-hour duratiooa ia iUuatrat«d in hguroi 9 ond 4 fur otaliooe 
with » wida ronge in roinfall magnitude. 

HdAlionth.ip ktiiottn SO-mtnuU and b'O-minuia rainJnU.—H a 3U-
miouie urdioaie u pooiiioned to the left of the dO>inuiute ordinate 
on tbe durotiuo iuierpolouoo diagram of figure 3, acceptable cati-
lootea can be niodo of the 30-miaule rainfall. Tbia rclatiouahip 
w u uacd io taverol pTevioua atudiea. Uowover, teeU ahowcd that 
better reaulu coo be obtoiued by aiuiply multiplying the AO-minute 
roinfoU by the overage JU- to GU-minule rotio. Tbe eutpiricol re-
lolionobip uaad for eatimoting ihe SO-minute rainfall ia 0.7V tinica 
the 60-aunuta rainfall. The quality of tbia roloiioaohip io dluairaud 
in figure i . 

Frcqueac)' auelyaU 

Two typn oJ 
ututhoda of ae 

-ThkJ dUcuouion require* cuiiHiiJoratiuii uf Lwu 
and oualytmg inLenaa rainfall doLO. One 

iiietbud, uoijig llio partiol-doretiau aeriea, inciudea oil tbe hi|[b voluea. 
Tbe ulher uuce tba annual ooriiw which conaiata uuly uf the higbeat 
value (or »»ch year. 'I'ho higbeov value of iDCord, of touroo, io the 
tup value of oach aarica, but at lowar frequency levela ^iburicr return 
purioda) thu two oenca divargD. Tha poruol-durotiou aeriea, having 
the higbeat voluea regardleaa of the year Lo which they occur, rccog-
niau Lhai i.tie aocund higbcat of aoma year occoeioaally ixceada tha 
bigLcat of aouia oUier year. Tba purpoaoa to ba aerved hy the alloa 
require thai the reaulu be ezpreeeed io tenua uf partial-duroLion 
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coMruTin i-vi&a I-HOUB aAiHiALt iiiiCtiai) 

a t.—RcUUon b c l x e i j obMrvad 3-y<ar 3-tMur rainfall and S-yaar 1-Lwur 
tainfall aampuud fiom duration dla(raiD. 

^'inooa 4.—(Ulaiuio baiween 2-yaar SO-Hinuu rouJoll oad l>y«ar 4(HBiauM louifaU. 

COHPUICD Z-TCAfl a-HUUH riAMFALL UhCtllS] 

F iuoaa 4.—BaUliu I ba»a i 

iaf alloc 

obaaivid l-jaaf 0-buu( rainfall and !->(• 

a i iuud from duralioa dlaoiain. 

fiequuQcice. In ordor to ovoid loborioua pruceaouig. of partial-
duration data, tbe aiuiuol aeriea wore cdUected, onalyiad, and the 
raeultiuj[ atatiaLitx trouafunued to porliol-duraUon otatiouca. 

Conotrtian Jaelart Jor two ttrit*.—Tohle 3, boood on o aomple o( a 
number ot widtly ocottered Woother Uureou finv-ordei otolLoai, 
givee the empirical foctore for oonverting the partiai-durotioa oeriee 
to the koouol oeriee. 
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pof UAl-duraluiB and annual « 
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flETUHN PCRIOO IN TEARS, PARTIAl.-DURATiON SCRltS 

Fionas T.— Kaiolaii (k|HL varaua tawrn period. 

tXAMfLt ' 11 III* J-. Ĉ , auJ lU->aar Jiallial-duialion aanaa vaJura 
raumatcd from Iha ina(S at a [laiiicular |Minl Bre 3 00, 3.7S, ai.d 1.31 
inebea, reipcDllirly, what ar« Lba annual aeriea value* for corfcapauiiint 
laLuru fittioOal MulUpl/in| tif ilia appruitrlaU ooavatWon faclura of 
latila -2 sifoa S.IH, t.U, and 4.17 laebea. 

Tbi) quality ul the relatiouahip between Lba Qieon of the partiu.1-
durstioo oeriea ond the mean of tbe onnual ocnee dota fur tlie I-, B-, 
and Sl-bour durotiooo io iliuotxoted in figure fi. I l m uieona lor bulb 
aerioe ore equivoleol U> the 3.3-year return periud. Teale wiib -
•AinplM uf record length fiom 10 to bO yeura indicate that the loutora 
of table 3 ore iodopendcut of record length. 

L 2.~S: I /iKlert /•• r yar(tM.(liirafi#n-

l lc iut i i iieriod 

J-.̂ ear 
i - y - " 
Iti-yMf 

Convaralon faotur 

U. SH 
U. Uti 

aw 

b'rî i/uency eunti.UnUio'n.— tliUctne valur.3 a( rainfall dcptb iuiui 
a (tcquency dialrihuLiau which may be defined in tarina of ita luu-
•noiiiM. lovcaiigationa of hundrudo u( roittfull diatribuiimu wiib 
lengtha uf record urdinurUy oiicuuutarud iii practice (IUM thau 60 
yean} iudicotu that Lheau rucorda ore tuu ohort lo provide reheble 
atatiatica boyond ihu rml and aecuiid jiioniBute. Tbe dialributiuo 
muat therefore be regarded ojt o funcUou of Uie Ural two momenta. 
The l̂ -yoor value io o laeaaure ol the t int moment—Uie ceotroJ 

iDuduacy ui the diauibuiiou. The rvlatiunohtp uf ibo 3-ytiar tu Uie 
lUti-yoar value ia o Uieoaure ul the oecond tnoduent—the ditpeniun 
ol the dialribution. Tbeee twu parainetero, 3<year and lOO-yoer 
rainfall, ero need ia conjunction wiih the return-period diagrom of 
^Mt* 7 (or eotunotiDg voWra (or olber return perioda. 

CarutrveUon of ftiurn-juriod diagram.—Tba return-period diugrtun 
of figure 7 io baeed on doto from Uie long-record Weailiur 
Uiueou atotiofia. The apocing of the verticoi luics on tha diogroin 
ia partly etnpiricol and pertly iheoroticoL Froia I to IQ yoaro il i» 
enlirely empirical, booed on freuhoiid curvea drown tbruugb pb lung i 
of partial-duration aoriea data. Kur tbe 20-year and Uingsr return 
perioda reliance woa placed on the Ouinbel procedure for fitting 
annual aeriee dole to tbe Fiahnr-Tippalt type I diauibution [16\. 
Tlie irooaition woe omoothed aubjectivoly between 10- ond 3ti-yeiu 
return periode. If rainfall voluea for return perioda between 3 ood 
lOQ yeon are ukon from the retum-pehod diogram of figure 7, coii-
veTied to annual aariee volueo by opplying the foclora of tobla 3, end 
plotted on oither Gumbel or log-oarmol paper, the puinte will v«ry 
nearly approximate o atroight line. 

Fiouoa •.—UiauibuUon of l-hgiu ataunna. 

Ui» uJ dijij/rum.—Tbe two intercepta needed for the frequency 
rtiUtion in the diogrem ul figure 7 oro iLe i-j»*t TOIUM obtomed 
frurii UiDi3-yeer mope and the lOO-yoor voluea frum Lba lOO-yeer 
mopa. Tbua, given the reinfoU voluea for both %• oad lOO-yoor 
ratum perioda, voluea for oihor rotuni perioda ere functionally 
relatad and may bo delermined from the frequency diecrom which ie 
eoi^red with the 3> ond lUO-yeor voluea. 

GfaTol applicahUii)/• oJ rttum-ptnad njohofuAip.—Tcau hove 
abown tHol within Uie range of the doto ood the purpoee of thia 
poper, \iin returo-period rejetionehip ia olao iiidepeudont of duroiion. 
In other wurdo, (or Vi lui&utea, or 34 houro, or any other duration 
witliiu the ecupe of thia report, the 3-yaar ond 100-year voluM 
define the volueo (or other return periode in o cooaiatent inenuer. 
Studiee hove diacloeed no regional poLloru tliat wuuld iinprovo ihtj 
return-period diogroni whicii oppean to hove epplioetioa over the 
enure United S U I M . 

' ^Miliar (rand.—Tbe UH uf ahurt-recurd data inU'udut:^ Jie quea-
tion ol powbla aecular trend end bioaed aampla. Routine teau with 
aubeomplee of equol oixe from diflereot perioda of record for the aome 

aLAlioo ahuWed uu hpprcciatila IfouiJ, m>iii:eLu>t; ILal tl>o Nlirect ute 
Iii Ihe lelotively rucent oburt-rccord daX* ia iBglliUialc. 

SurniLt coniitidd irUa en< dUlriiulivn.—Tha qucetiuu uf whutiicr a 
diotributioa of u l re tae roioleU ie e luncLion ol atorfn iyp« (tiupical 
or oootropicol aiorm) bee been iuvealigated eud tlie rcaulta prcaciilvd 
LD o recent paper pfi). I l woe luuud thol no wetl-dafiitud Uidiuluiiiy 
exiate betwaon tbe hydrulugic clLOrecieriatice u/ huriicaitc or iropiLaJ 
at^nn roiofoU and thooe of roinCoU (rom other typot o( lUirnu. Tbe 
convontionol procedure of oaolysing tbe onouol inoAima without 
regard to oLorm type io 10 be proforrod bcceuac it ovgida non-
ayatemalic oempling. It olad elimiuoiee having to aiiacli o aLorm-
type label to the roinfall, which in oome coeea of intennediate aLunii 
type (oa when o tropical atorm becumea eJlroiropicul) ii orbiLriiry. 

Frtdiaivt lofua ^ Oteortiicai duiribviion.—Kaljniaiioii of return 
perioda requires en oeaumption concemiog tlie pariuncttic fonn of 
tbe dtetribution (uactioo. Since Icea than tU percent of the more 
than QQOO aLaLioaa ueed in thie atudy have rccoida lor 60 ycara ur 
lougur, thia roiats UMI queatiun of Uia prediciiva value uf ihc reauli*— 
poniculerlj, for the buigcr teUim periudo. As indiiiAied piavioualy. 



raliauco woe placed on Uia Liuiubei prucoduro for htting date to tho 
Fiabcr-Tippett type I diauibuiiou tu dciarmias ihe luuger reiurn 
periuda. A recent atudy {171 of liU-miuuta date which waa draigncd 
to appr»ii« tbe pitdiutive value of tbe Qumbel proc«duT« pruvided 
definite eridance tur its accaptobilily. 

lappluvial mepa 

Mtthi/iiuL/ff]/•—The (actor* cunaiderod in tha.cuiiiiruuiiuu ul ihe 
laupluvial loapu were avodabdity of data, reliobilily of tha return 
periud eoliuialca, and the ronge of duration and return periuda re
quired for ihia paper. Uuuouae uf the lor^a amount of data fur tba 
1- and 34-huur durotiuna and the rcletively aoioU otendord «rror 
oaeocioted with the cetimatee uf the S-yeor voJuca, the 3-year 1- and 
34-bour mape were couairucted firat. Except lor tha 3U-miuute ' 
duration, the I- and 24'nour durotiona envdop the durotiona required 
(or this study. The lOO-yeor 1- and a4-hour utopo were than pre
pared because this ia the upper Umit of returo period. The four key 
mopo'. 3-yaar l-bour, 2->«or 24-buur, 100-yeax Labour, ond lOO-yeor 

Fiauaa B.—DuULlwidan of 'ii.baui MalMu. 

34-buur, provided the date lo be used jointly with the duration and 
(requeUk'y relaliunahipa ul the prenuus aecliuiia tor obtaining values 
(or tha uther 4S mnpa. Tliia procedure pemiila voriaiiun io two 
dirccUQiu—o»a (or duration ai\d tUe oihar (or leturn period. Tbe 
46 iaopluvial mape ere preaenled in Pert H ae Charte 1 lo 46. 

Dala fur t-y4ar l-Sour map.—The dot mop of figure 8 ahowo the 
locsLion of tha atatioiia for wliich data were actually plotted on tbe 
(nop. Additional atotiona were couaidored in tbe onolyiia hut not 
plotted in regions where the phyaiugrephy ouuld hsva no conceivable 
influence on lyalemouc changes in tbe roinfoll regime. AU avoiioble 
record ill 2-gage dolo with at leoat 5 years of recorxl were platted for 
the mountainous region weal of 104* W. lo all, s lolol of 3381 
atetiona were used to define tha 3-year' l-huur poltera of which 00 
percent ore for the western third of the cuuulry. 

Data jar t-ytor i.i-hatir map.—Figurs B ohuwa the lucatiuns ol the 
biXH) Btatiuna •hicii provided the 34-hour data uaed to define the 
U-yeer 34-bour iaopluvial pollem. Uae was mods of moot ol lba 
BioLiona in rauunteiaoua regions ioduding those with only 6 yoara of 
record. As indicated previausly, ths dote hove been adjusted where 

ncceiaary ao that ihey are fur Lh« 1440-minuie period coutamiiig 
the maximum roinloll rot'nar then o't>a«rvouonol-dor. 

Stnootkinf oi l-ytar /•Aeur and t-ytar H - k o v itoplitwial firuJ.— 
The monner of conatruuiion iavotvM ibe queotioa ol bow much to 
amooihlitbe data, and on undontojiding of tbs prohlom of date 
onioathing is necessary ig the moot effealir* use of the mapa. Tbe 
problem of drawing iiopluviol lioso through s field of d s u is snolo> 
goiu iu some iinpunonl reepecle to drowiog ragreaaioo linea through 
tha data of a aootler diagram. Juat so ieolioes coo Le drowo ao oe lo 
fit every point on the mop, on imgulor regreeoiuo line cea be drown 
lo poea tbruugb tyery point; hut the complicoted pottem io each 
case would he unrealistic io moot insLonoca. The two quolitice, 
smooibneos snd fii, ore hooJcoUy incoosiateol io lbs seose Lbot 
smooiboesa may not be improved beyond o oerteio point without 
aome socriflce of dueeneea of fit, ood vice versa. Tbe 3-yeer 1- ond 
34-bour mops were deUberstely drown ao ihsl tba itendord errur of 
cstirasLe (the inherent error ol interpoletJoo) woa coataensurois 
witli lbs oampling oad other erroro in the daU ond methode of 
oaolyoio. 

ftoiid oJ JOJ-ytor Ul t-utor i- aoA ti-fuur raii.jdlL.—Tw.} Wof^^ 
maps were prcpored anowiog tlie IbO-yeor lu 3-year rstiO fur tLu 1-
ond 34-hour durotiona. In order to uiinumxe Lhe exa^'eraitn oilcci 
that on outlier (onomolous evout) from o aburt record hoe on the 
mogoituda of the lOO-yeor value, only lh« dote from aiauoLo ftiib 
minimum record leoglha of 18 years for tlie l-hour and 40 yeara fur 
the 24-bour wore used in thia ooolyoia. As o result of the large aam-
plmg error* oaoocioled with these retiua, it la nol uouauiJ u> tind o 
ateiioo with o roUo of 3.0 luca t^ oeer a 3.0 ratio even io rcgioiia 
where orographic iofluaoce* ou the raiufaii regime are oLitcut. Aa 
0 group, the ototiona' roiJoa mask out tba statu>ii-tn-aiaubn du-
parities and provide e more rcboble indiuaiiun of tbe direction u( 
dielributioD ibau tbe individual aioiiuD doto. A imacro-^xaiDinaiioa 
revealed thai eome ayatemotic gaugrsphicol variatiuu was pr[:at:ni 
which would jusiify the canou'jcuuu of aiuutjlbcd ratio mu^is with 
• omall ruigc. Tha iaoplath patterua couairucted (or tba two mitpa 
ore QQl identical but the roUoa oo both mopa roi.ga (rum aLuui S.l) 
to 3.0. Tbo average ratio is obout 2 J fur tbe a4-huur durauuo end 
3.3 foi tha l-bour. 

IQO-ytar f-A«w on*/ ii-Aew nwp*.—The liJl>-y«ar voliioa wi4i;L 
wars computed (or ibOO seleoLed pomts (fig. 101 ore la* prouiiwi ul 
the voluea from the a-year mopa and ibe lUO-ycor to 2-ysar ralio 
oiope. Qood defiaiiioo of tbs complexiiy of peticro ajij aieepLca* iil 
grodient of the 3-year 1- end 24>huur mapa datcrmioed the goO. 
grophicoUy uDbolanoed end deijoity of figure 10-

i6 additianaitnAp$.—Tbe 3fi00-poiat grid of Ogure 10 * u Also uaiid 
to dodne tbe iaopJunai paltema of the i i oddiiiaiiol mapi. Four 
voluse—one from each of the four key maps—were reed lor eajh 
grid point. ProgranuDing of tha duretiun end retiim-pcriwl raio-
tioDshipe plua ibe lour voluas for each point permitted dt^riiol com
puter compiiUtioo for the 4JI eddiuoool pointa. Tbe iuline4 w^rz 
pDoiUoned hy toterpoloiion with raferem;e to iiuuibera at ibe gnd 
poiaU. This woe neceoaory lo mamieio the interooi cuooiatsncy uf 
tho seriee ol inepa. Pronounced "luglis" and "lows" oie pooiuoned 
io coaaiateoi locotiuna oa oil mopa. Where the 1- to 34-hour ratio 
for 0 porticuLor oroo ia oiiioU, the 3t-hour voluea bova Uie grratcei 
influeace on lbs poileru of the ioiermeJieta duraiiuu niapa. Where 
lbs 1- to M-hour rolio is large, iho l-hour viiua appears to Lvvo the 
oujat iafluance on tbe ioterroediatc Jurotiun pattern. 

R4iiakil*iy o/ rttviu.—The term reljohiiity is uaed Lore in tLc 
atotisticol senss lo refer to the uugree of confidaoce ihoi con ba pUc^sd 
io the oocuraoy of the resuiu. The rehobilily of reeulu is iuduenctuJ 
by sampling error io time, sampling error m apace, aud by lhe 
moxuier io which ihs mspeware conetniclcd. Sampling errur Lu 
apoice is e result of lba two (aciore: (I) the chance occurreLC« ui aU 
onomoioua storm which bos o diepropor lion ale etfeci ou ooe aiaiicn's 
steUaiiee but not on tha atotiatia of o naorhy atotioQ, and (2] the 
geograpbical diatribuuoQ of slstioas Where atatious ors fariLcr 
span ihoji in the doose networks studied fur (hJa prujcct, ilauuu* 
maj ejpencnce reiofoUe thai ore oonraprtaoutAtive uf their rii:Li.iLy, 
or may oompleuly miss rainfalls thot ore rapreaeut^Live. Simiiarly, 
sampling error in ume reeuite frum rsinfoUa not oCburriLi; occuruiiii; 
to their overage r^;ima durijig a brief record. A brief pariud ot 
record may induda eoma DonrapioacntAtiva lorga eturm^, ur c.ay 
roios eoo^e importaai atorina thoi occurred bolore ur after tU« purî ^J 
of record at o given iLoliui. In evaluating Uie olfecia of orcel aud 
time sampling eirora, it la periinaoi tu look (or end lu avaiuaia bioi 
otid dispereiun. This is diicuascd in ttia (oilowiii|; pora^-rspiis. 

Spaiiiti lampiioQ error.—In dev«luping tOe arss-dapib rslaiiuua, 
it woe oeceesory lo eumins doto (row several duiaa networLs. Suu.e 
ot these donee netivorka were io regions oUers the phyaiogruphy could 
have little or no efleot on the rainfall regiiue. I^amii.otion of tbtac 
date showsd, for example, that the otendord devioiion cif poiLt 
roiofoU for lhe 3-yeor return period fur o fiat u s e of ^Ui) a^uare miles 
ie about 30 porcont of lba moan value. Seventy 34-huur aL»iio:ia 
in Iowa, each with more than 40 years of record, provided auuiher 
indication of iha effect of spsLial oompLng ortor. luwa'a roii'Iali 
regime is not infiuenced locoUy by orogropby or budiM oi waiar. 
The 3-year 34-hour ioopluviols in Io«s ohow a rabga Irum 3.0 lu 3.3 
ioflbee. Tbs overogo deviation of tbe IU 'i-yeor va lu^ liuui ti4a 



ajiiuutned iBUpluviaia ib about U.2 inch. 6inu> thtire are nu osaigusble 
cauaee (or ihuae dispLrsiona, they inual be rtsgarded ae o reaiduol 
error in aompliug the reloliveiy emoU omount of axtreuie-voiue doto 
svailebla fur eecb ataliou. 

The gcogrepbicol distribution of tho alotioos used in lhe ansiyaia 
IS portrayed un the dot mope of (igureo tf ond 6. Even tbia relotirely 
dcnae untwurk cennoi reveal very accurately the fine structure of 
ibe isupLuviol pollem in the mountainous rcyioua ol the West. A 
mooeure of the ssmpling error is provided by a comparison of a 2-
year l-bour gensrsbcsd uisp for IJOS Augelea Counly (4U00 square 
uules} bosed on 3U alationo with une based on llO aioiiona. Tbe 
average difference for values from rouduuly aelectad points from both 
uiope wos found to be opproximately 30 percent. ' 

Hampliim trrvr in timt.—Sampling error in Unie is present becsuae 
tbe dote ol tudividuol oiationo ore inteitded U> tepraoont a moon 
ouuditiun that would hold over a lung ponud uf tUua. Daily dale 
from 200 geogiaphicolly diapenud loog-reuord atoliuus wore oiiolyxed -
for 10- and SO-yeor racorda lo dotonniua tbe reliabilily ur level uf 
coulidencB that should be pUced on tbe reaulle from tbe ahort-record 
dote. The diogrom of figure 11 ohows tbe acollsr of tba means ol 
tlio ttJiuema-volua diatribuiiona for tbe two diUoreiit lengibo of record. 
The ahght bioa which ia eibibited ia o reaull of ihe skawneoe of the 
ojitreine-voluo dialribution. Aocordingly, mure wd^'bt was given lo 
lbs longer-recnrd stations in the coostruciion o( lhe iaopluviola. 

Jfolxtu inunal.—Tbe ieolioe intervals ore 0.2, 0.&, or 1.0 indi 
depeiidiog ou Lhe rouge o&d mogniiude of the Toinfoil values. A 
uoiform intervol hos bseo used on a particular mop OAcepl in tbe 
two following iustoDcea: (1} o dashed inlemiadiote line has been 
plsced betwaeu two widoly seporoled hues os on old to interpololion, 
ood (2) 0 larger ioiervol wos used where uecesaitolcd by o stoop 
gradient. "Lows" tboi does wilbin the bouodohee of lbs United 
Stolee hsve beeo bstohed iaworJly. 

iJainUnanc* of totuiiUtiq/.—Ntiiueruua lUtioucoJ mops were 
mado in tba course of these iovosLigolione in order to inoinlein the 
mternol conaisUncy. In lituotioua where it has been neceeaory lo 

• eetiaiote hourly dote from doily obeerToliona, experianco boa demun-
slreLed ihol tho ratio ol l-hour to correaponding 24-bour voluee for 
the oome return period does nui very greatly over o omoil region. 
Tbia knowledge oervod as o useful guide in omootbiog the isopluvisls. 
On the wiudword aides of high moiuloins io western Unilad Stales, 
the 1- to 34-hour rotio is ae low ee 10 percent. Io southern Arixono 
ond aomo porU of uiidweeierit United Suica, it ia greeter thon 60 
percent. Ju geuerol, except for Arisono, tiie roiio ia leoa thon 40 
peroenl wast of tbe Cunliuoatel Divide wid ginoier Iban 40 percent 
to the eool. There ii o fair relolionahip between ihia ratio and iha 
dniioUi: factor, meon onouol nuoiber of tbiuidereiorm days. Tbe 
twu poraiuelers, 3-yBor doily roiofoU ood tho moon annual uumbsr 
ol ihundenlurm days, bove boeo used jointly lo provids on estimote 
uf ohon-durotiun roinfoUs 118). A 1- to 34-huur roLio of 4U perceal 
II opproximately tbo avexoge lor Ibe United Stetee. 

tixaminaiion oJ plignograpkie paramtUrt.—Work with Uieeu 
annual and mean aeesonol rainfall has rcsultsd in the derivatiou uf 
empirically definod poromctorv relating roinfoU dote lo the physiog-
rophy of o region. Klevotion, slope, orieuiotion, dislence from 
moisture source, ond other paroiuaters Uovo been vsetul in drowing 
mopa of mean roinfull. Tltese end other perometore were oxeminad 
io sn effurt lu refine the mopo presented here. However, teste 
ahuwed Ihet tbe use of these poromotera would m u l t in nu iinprovo-
incul in the reinIeU-frequency pettern becnuae of tba aampUng end 
olbrir error iDherent in Tolues ohLoiood for eouh otetiuu. 

Eml-uaiiin.—In geiiorel, the alondard error of aaUniale niogea 
frum s minimum of obout 10 percent, wbere e point volue can bo 
used directly as ukeu from a flat region of one of the 2-yaar mops to 
bO percent where o l(X)-yeaj value of sborL-d ure lion rainfoU must be 
esuffiated (ur oneppreciableoreoin o more rugged region. 

InUrtiai incotnitUJicy.—On oome maps ibe iaalinc inteivel duue 
nul reveal tbe fact thot the magnitude doee not very tinuerly by 
inlcrpulatlon. Therefore, iaierpolotion of several coinbinaliona of 
durations ond return periods /or tbe pomt of inlcruet ought result 
Ul audi inconoiotenciee oe % t3-bour volue being lorger ibeJi O 34-

hour valus for tbe aoiuu return period or thai o SO-yur value ex
ceeds the lOO-ycor value for lhe seme durotiuii. Theee errors, 
howovor, ore well wiibiti the ocknovledged margin of error. If 
the reader ia inleresiod in more then one duretion ur return period 
this puteaLiol oource of inconaiatency cen be elimineted by ouii-
aLrucliug o oerise of dcptb-duretioa-fraquancy curvea by fitting 
amoothed ourvee on logorithmic paper to the values iuterpoloted 
(rum oU 4U oi&pi. Figure 13 illuauoles o set of ourree for ibe point 
01 ib* N., BO* W. The iDtorpoleted veluee for e poriiculor duroUoo 
abouLd very oeorly ipproumote o otroigbt lies oo tho ntum-peiiod 
diegrem of figure 7. 

Obtotuetnct.—Additional atetion* rather than longer recorde will 
speed obaoleaceuce end lessen the current occurocy of the mops. 
Tbe componeon with Yernell's poper ll) le o coee in point. Where 
dels for new stelions ore ovoUeble, porliculoHy in tbe looimtaiooue 
regions, tbe ieopluviel pallente of the two papers ohow pronounced 
differences. At stelions which were uaed for twLb papers, even with 
3B ycora of odditioool doLo, tbe differeocee ore " g l y t d o 

' t'leoos 10.—Qtid danatiy uaad le aoiiatrval a<idiilooal napa. 

Culdea foe eatlooetlug dureUuDs u id /o r rctuxa periods oat 
r presetiMd on the m e j ^ 

JnitmtJiaU durtUisru and return p<nadf.—Iu aume iu>iaui:ce, il 
might be required to obioin voJues within the rouga of ratura psrioda 
ood durotiona presented in thia poper but for which ao oiapa hove 
boon prepared. A diogrom aimiler lo Lhot iUuatroted in figure 12 
000 aerva os e oomogrsm for etlimoung these required roiuee. 

Htium ptriods longtr lAan 100 y*ari.—Voluea for return periods 
laager iheo 100 ysoro con be obtMned by pbtling several values 
from 2 to luO yeors from tho some point ou oU tbe mope on either 
log-oormol or exireme-value probability poper. A straight lino 
fitted to the dote end exlr«pulot«d will provide on occeptohle esti-
mele ol, soy, Ibe 200-yeor volue. I t should be remembered lhot 
the Volueo on the mopo ore (or the partiaJ-durotioo oeriee, therefore, 
the 2-, 6-, ood 10-yeer voluse ebould flrot be reduced by the footors 
of Lohle 3 . 

KXAUi>L£. Tba JOU-ywr l-beur valua ta raqmiwd tor Uw p o u t 

at i t , ' M., taO* W. To« 3-, &-, 10-, i&-, AO, •i-4 lOU-yaar v u _ u i ia 
u u m a u i l fniui tlia raaija ui ba 1.7, 3.3, 3 «, 3 b, 1 1, autl ] . t incLcm. 
U U r inulUplytai lba l-yaar value by O.U, tea ^ y a * r valLja by O.tiO, 
and i ^ lO-yaar valua by O.bB, tiia u t value* oia pkiliad OB «iu«u>a-
valua prebablilly papar, a boa la kllad Ui tn* d a U at-d aatrapulai«d 

t baao i l j . Tka lOt^jeor value ta t eus SBUaatad i« ba about S J Inebea 
i M l * . 11). 

O t f o U o n t t k a r t t r U o n SO m i n u u s . — I f d u r a t i u L o ahwrter i h a u •iij 

mioulei ore required, the ovorage rdoiiunabipa beiwecu ;iu-iuinuie 
roiofoU OD the one hood and tbe 6-, IQ-, otid I6-tiiinuL« taii^foU on 
the other coo be obteioed from table 3. Tboeo raUiiotahi^is were 
developed from the dote of the 2U0 Weather Bureau firelM^rder 

T A O I * L — A w r a f t raonaruAia btiutrm i3-

DuratioD (min.) 

(Jur« pmad 

a . | 
10 an 
7 

ur dveiitt 

16 



(•'luuaa II.—Kclatwn bciwaan luauia from W-yaar and lU-jtM rteordi tli-huur duraUuii). 
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man i;j.—kliawpla ol InMroal pouaMt̂ ocj cbaak. 

Cowiteriatiae witU prcviuua lainfoU (lequciicy atudiea 

Yam4U.—A comporieuu uf tliu reaulu of this papur with tbuan 
ubLeined by Yarneil'a paper [iJ bruigs out asTDrol ioterealing puuiLs. 
I'irst, bulb papore show appruximetely the soiue voluea for the 
Weether Dureou rust-order atotiuua aveii though 3£ yoiiA uf oddi-
LiuUel data ore now available, tiecond, even Uinugb ibuuMnds 
of oddiuuuoJ sUtiona were used in tbia atudy, Uie dilferencca between 
the two papers Ui Uie eoeLern half of Uie country are quite omall 

and raruly exceed 10 perctuit. lluwevor, in the niuunlainoua r«|,'iuiia 
of the Waal, tbo enlarged iiivoiilory uf dot* now ovoilable baa had 
o prufuuiid effect an ihe iaopluvial pattern. In general, the reaulte 
from Uiis paper ore larger in Uie Weal wiUi the ditteronecs occosion-
oUy reselling o factor ol lliree. 

TuAnicaf Papar Nv. tS.— Tttknicai Paptr No. t6 \t\ cuiiLuiua a 
aeries of roinfoU inleneily-dure lion-frequency curves fur tlia 300 
WoeUier Bureeu aloliuns. The curvea were devolupcd ffuai cocli 
atouoo'i doto wiib nu considerotioo givan UJ ojunielous events or 
to ereol guneraliuliun. Tbe average difference balwesu Ibe two 
pspers is epproxuootely 10 percent wiUi no bios. After accounting 
fur Uie fact Uiot this olhia is lur Uie partial-duration aeries and 
TteJinicai Papir Na. t6 is fur.the luinual scries, lhe differsocea con 
be uBciibed lo Uic coiisidcmlle orcol genurullxuliuii used ui Uiis paper. 

Ttehuical F a p T No. t4 , ParU I aad I I ; TtiknUal P a p v No. XS.— 
Tbe diflereiicea tn refiaeinant between Tteknical Paytr No. t i \2\ 
ond Ttckiiical Paptr No. td jflj on the one hood ond lliis paper on liis 
other du Out, liuwever, seem to infiuencs the end rasulLa to on 
important degree. Inspection of the values in oev^rol rugged oreoa, 
OS well OS in l^ol araoa, reveals diapanUee which evoro^ about 20 
percent. This is ottributablo to the much Isrgcr amount of dale 
(both lander records ond more oietions) ood Uie greoter oreol gsn-
eroliiulion uBod in this paper, 

rMjLni^u; Pitpir No. tS, Parlt J through j .—The auUent feature of 
ibe cunipariaun of Ttchnieai Paptf No. tlflTl with this paper is the 
very small diaparilioa between Uio four key niepo and tin sliglitly 
larger disporities between tbe iiiiormcdiatc mopa. The overage 
diircredcca ore of tlio ordur uf mnsniludo of lO and 30 pcrcuiil, 
raapectively. Tlie Urgor difference batwoen llie intennediate mupa 
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FiODOa 11.—tiompW ol aitiapelalinf \a Ues laiuia panada. 

ia eiirihutoblc to the aniooihing uf Uiuae tnopa io a consistent manner 
for thia poper. 

PmbeblUty eonoldcfetioua 

Qtatral.—The oiiolyais presented thus for hoe bseo moioly coo-
cernod with etlocbiiig o probobilily to o porlit^ulor luogniludeol rain-
fell at o porticulor location. Once this probobihty hoe bean deier-
umed, conoiduolioD inuat olao be given lo Uio corollory qucsuoQ: 
VSIiot is the probability ibot iLo ft-ycor event will occur ol leosl ouce 
in Ibe next n yeorsi 

from elcmsniery probebdity theory it io known lhot there io a 
good dionce that the n-yeor event will occur ot leeet once belore 
n years hove dopsed. For exsmple, if on eveot b u (iia prubebiliiy 
IM of occurring tn e poriiculor year (ossume tbe oiuiual otrice is 
being usod}, where n ia 10 or greoler, tbo probobilily, P, of ihe eeeot 
occurring ot leosl once omoog o oboervotJoaa (or yeors) is 

11 
P - l - ( l - l / n ) ' - l - a - ' 'O.U 

Tbvia, loi example, ihe probobility ibol the lt>'yoar event will occur 
s t least ouce in tba next 10 yooro ia 0.A3, or about 3 choDccs out of 3. 

Htia^xon^ip bsliuMO dan^n riivra ptriod, T ytart, dttign ptriod, 
Tf, and prababiiii]/ oj not ieinf txcdtdtd in Tt v<art.—Figurs 14, 
prepored from llieoroticol computetiooa, shows ths relot'ionsbip 
betweeo the design return period, T yeora, deaign period, T4, ood 
probobilily ot not being oxceeded io 7^ yeors |iSJ. 

EXAbfPLE. Wtial dcaija rvuirn pcnod ahuuld itM ansinaar iM* 
to ba apfwaaimatajy tM paraaot oartoln thai U «dl not ba aieacd^ 
in iha naat lOyaataT Eatarlai lba daifa padod aoordlaaiau lOyaaia 
untU vba » paauii Una la Invanaeted, Iha daaloo lawn pcnod U 
nUmaiwJ UJ bo 100 jaan. In Uma of rainfall Ma(idUida, (ha 100-
yaor valua l« appniaieietcly U peicwii larfor tftoe UM lO-^aer'V^HJI. 
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Pieuoe 14.—AJfo-dapvL vurvaa. 

Prebeiile m o u ^ u m pc«cipiUiUun iPiMPl 
Tli O-iUiur P M P and iff reiafUJuAip fo Ou luO-i,tar C-fuj\.r rain-

Jail.—Opposed to Lbe probability niolhud of roixilalJ eaLui.aliiin 
presented in tbia poper is tbs piobeble maximum precipiiouon 
(PMP) method which uaae a cooibiooliun ul physical model aud 
severol estimated loeteorulugical poromoUra. The moLo purpuae 
of tbo PMP method is to pruvida cumplete-sofaLy design criicno in 
coses wbera structure foilura wuuld be diooatruua. Tbe 6-buur 
PMP mep ul Cbort bO ia based on tha IU-aquar«-uiile value* uf 
UydrvrntUoralogiLol Btport No. 33 [iO] for the region neat u( 105* W. 
ond OU Weotber Uureou Tuhnical Paptr No. 3S \2\\ fur ihe Wen. 
Chori At preeenu Lbe rotios uf the P U P values 10 tbe lOo-yesr 
point roinfolls of Ibis paper. Exemiuoliun uf Una map ahuwa that 
the rotios very from loss Uisn 2 to obout 9. Theea reaulu iuu«t he 
oonoidered merely indicstive of Uie order of maguiiuda uf axtrauidy 
rare roinfolla. 



\ r e a > d e p t l i r c l e i i o n a h i p a 

(Jcii«rii/. - K u r d i a i i i a g o s r e a a l a i g c r t h a n a (uw ai |Uurc iiiilr.a con -

s i d o i a t l o n m u o l b e g i v e n o u t u u l y lo pu i i i l r eu i fo l l , b u l to t h e e v u r o g e 

d e p t h o v e r t h e e n t i r e d r o i n o g a o t e e . T h e o v e r a g e a i e o - d e p t h 

ra lo t iu i ie l i ip , a s a p e r c e n t of Uie puir i l ve luea , boo b e e n d e l e r m i n e d 

l u r 30 deiutc n e t w o r k a u p to 4 0 0 a q u e r e luiiea f rum vor ioua reg iona 

m li te U n i t e d S t o t e a {7|. 

T b e a r s o - d e p l h c u r v c a of figure 15 t n u a be v iewod u p u r a t i u i i a U y 

1'ba upe ro t i u i i ie r t d o i e d t o t he p u r p o s e a n d oppUco t io i i . I n a p p l i e s -

l i on t h e pruccsa ia Lu fli:lei:t o p o i n t va lue f rom on laupluv iu l m o p . 

T b i a p o i n t v a l u e ia t h e o v e r a g e d e p t h l u r t h e lui:atiuii c o n c u r n e d , for 

0 givuii f r e q u e n c y a n d J u r e l i o n h ia o cu i i ipus i le . T h e a r c o - d e p i h 

c u r v e c e U t e s th ia o v c r a g a p o i n t v a l u e , for S g iven d u r a t i u n a n d fre

q u e n c y a n d w i t h i n o g i v e n o i e o , l o l b e o v e r e g a d e p l b uve r i b o l o r e o 

(or tl ia cun i iapc jnd ing d u r a t i u n a n d f rc i iuency . 

T h e d a t a uaed lu d o v e l u p l h e o r e e - J e p i h c u r v e a of G^'uie 15 ex

h i b i t e d WQ l y a i u n a t i c r c g i u n o l pa i l e r rv [71. U u r o l i u n l u r u c d u u i Ui 

be Lhe m a j o r pe ran ie t t^ r . N u n c uf t h e d u i a i ' n e t w o r k a hod •uJ l ic ionl 

l e n g t h ol r e cu rd to e v a l u a t e t h e e l lec t of m e g n i t u d e (or r e t u r n p e r i o d ) 

o u t h e a rea . -depl l i l a U t i o n a l i i p F u r a r e a s up to 4lXJ a q u a r e m i U a , 

i t ia t e n t e u v e l y a c c e p t e d t h a i a t o r m m a g n i t u d e (or r e t u r n p e r i o d ] 

IB n u t e p a r a m e t e r in t h e a r a o - d c p t b r e U l i o n a h i p . T h e r a l i ab i l i l y 

uf LbJe r e l o t i o n a h i p a p p e a r s to be bee t (or t h e l onge r d u i a t i o n a . 

E X A . M I ' L K Whai ta tba avaraga ilaplh of 3-)Car 2-hour raiulall 
(or a iO(Kai|ua(i-mlU dralnace • ! • • >a tba vloinity uf 37 ' N , W W 1 
From tea 3-year (-hour map, 3.0 inchaa u aatimatad ai lbe average 
dsptb for poInU in HM aicu. Hnwavar, lba avarafa ^ h o u r deptli nvir 
llM draiuaia a n a vould ba leaa than 3 0 Incliia tor tlw l-y*ar rattirn 
pariud Kcfcirlni to fliura IS, it la t t aa that tha J-hour ourvc itiiar-
aecia t^ t U t a acela a t lOQ ai^uoia luilct a i lalM 0.1. AccoidlntlT. t i n 
l-jraar 9-fci)ur avvrafa daptli over 3(X> aqusri nulaa la 0.1 itniai 3 0, or 
l - t k s c b u . 

^ e u o a o l v e r i e i i u i i 

f n t r u d u c t i e n . — T o t h i s p o i n l , t h e irB(tu«iit:y a i ie lya ie t * ^ toUowvid 

l b e c u i i v c u u o t i s l p r u c c d u r e a of ua ing o n l y t he o n o u o l n i o x i m o o r t h e 

n - m e x i m u m e v e n t s (or n y e a r s of r e c o r d O b v i o u s l y , a u m e n i o n t h a 

c u i i t r i b u t s m o r e a r c i \ i e to tbcae s u i u s t h e n o t h e r s o n d , in ( a c t , s o t u s 

m u t i t h s m i g h t n o t c o n i r i b u l e oL oil t o IbcaB lwu aeriea. Scosonol 

vor ie l iu i i sc rvca t h e p u r p o s e ol s h o w i n g h o w u l te i i ttiLse ro in loU 

eve i i t a o c c u r d u r i n g o apecif ic m o n t h . F o r uxaj j iple , o p r a c t i c a l 

p r o b l e m c o n c e r n e d w i t h acofcinul v a n o i i o n m a y ba t l l u a i r a i e d b y t b e 

( o c i l h o t l h e lOU-yeor 1 - h o u r roii i m a y c u m e f rom o a u m m a r t h u n d e r -

a t o r m , w i i h c o n a i d c r o b l c in f i l t ro l iu i i , w h e r e a s t b e 100-yea r Uuod m a y 

c u m e f rom a leoaer s i o r n i u c c u r r i i i g u n f r o i e u u r o n o w - o o r c r e d g r o u n d 

in t b e Late w i n l c r or corky o p r i n g . 

StOMonai p r o b a i i l i t y d i a t / r a m i . — A luLal uf 34 acaaoua l v a r i a u i i n d i a 

g r a m s ia p r e a e o i c d in C h o r U 6 3 , 53 , e n d b i for tba ) - , 6-, s n d 3 4 - h o u r 

duro t iu f ia lor fi a u b r e g i o n s of t b e U n i t e d S l o t e s e a s t of 105* W . 

T h e 13 d iog ro ina c o v e r i n g t h e r e g i o n e a a t of 0 0 ° W . o r e i d e n i i c o l to 

t boae p r e a e n u d p r e v i o u a l y in r i c A n i c o i P t i p t r N o . t 9 (7 | . 1'he 

o m o u l b e d iaup lc tha of o d i a g r o n i l o r e p e r i i c u l o r d u r o t i o n o r e baaed 

on t h e o v e r a g e re lo l ionahi j ) f rom o p p r o x i n t s L e l y 15 a l e l i u n a in e a c h 

s u b r e g i u n . S u m s v o r i a t i o n s x i s u f rom s t a t i o n to s lo t j a i i , aui;geatii]g 

o a l igh t s u b r a g i u n o l p o i t o m i b u t Qu o i t e m p l w o j m o d e l o daf ine i l 

b e c s u a e t b e r s is n o c o n c l u s i v e m t i t b u J uf d e t e r m i n i n g w b e i h e r t h i s 

p e t t e r n ia o d i i n e t i c fact o r a n Occ iden t of s o m p l i n g T h e slj^li t 

r e g i u u a l d i a c u n t i n u i u c s b e t w e e n c u r v e s of o d j a i x i i t aubrkigians cor\ 

ho sn iuuUied l o u d l y for el l p r e c i i c e l p u r p u s e a . N o Beakma.1 v a r i a t i o n 

re lo t iuna l i ipe o r e p r e s e u i c d lor t h e m o u n t o i n u u s re4;ion wuaL of 105° 

W. b e c o m e uf l he i i ifluunoo of locol d i m a t i c e n d ( u p u ( ; i a p h n : c u n d i -

t iui is . TbiB wou ld csU fur acusune l d i aLr ibu l iun c u r v e s c o n a i r u c i u d 

f rom uucb sLoi ion 'a d o l o i n a t e s d ul e v u r o g e e n d m o r e re l iob le c u r v e a 

hosed o n g r o u p s of aLst iuna. 

A p p l u a t t v n to a r t i j r a i n j a l i . — T h e ana lya ia u( a l imi ted a m c u i i l uf 

arc tLlre inCiUdLtA lo iLe aa ioe [ i ienner a s t h a p o i n t daLo g a v e a e o M u e l 

v a r i a t i o n s wh ich e x h i b i i a d n o a u b s u n t i o l d i f ferencs f rom i b o s e uf 

t he p o i n t d o t s . Tl i i s l e n d s s o m e ooo t ideoce i o u s ing t b e s s d i o g r o u s 

as a g u i d e for amoU oreoa. 

EA'AklPLE. UiMTDiiDi ihi probatiiltty of occurranea of a lO-yaar 
l-liour rainfall for the monihi May LhrDU|h Aufu*t fdr tbf point a l 
l a ' . N . , U * Vf. From Chart 63, tha protMbilitlii for cacb month are 
Intaipulaiad IO ba 1, 3, 4, and 3 par t sa l , rcapacUvaly. Io athar woida, 
ih( (iiobabilily of occurreDe* t l a lO-yoar l-huur rainfall lo Uay of 
any pailiaulsr >car u 1 parconl; fdr Juna, 3 parcsoi; aod ao /er ih. 
(.AdJiiional a iauiyka ara givaa lo aU Ava parU «f Ttthtiteai Pmftr 
N : in.) 
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1.0 INTRODUCTION 

Under authori ty of the Comprehensive Environmental Response, 
Compensat ion, and Liability Act of 1980 (CERCLA) and the 
Superfund Amendments and Reauthorization act of 1986 (SARA) 
and a cooperative agreement between the U. S. Environmental 
Protection Agency and the Alabama Depar tment of Environmental 
Management (ADEM), a Site Investigation (SI) was conducted at 
the Cracker Asphalt site in Moundville, Tuscaloosa County, 
Alabama. The purpose of this investigation was to collect 
information concerning conditions a t the site sufficient to assess 
the threat posed to h u m a n heal th and the environment and to 
determine the need for additional investigations under CERCLA or 
other authori ty, and, if appropriate, suppor t site evaluation using 
the Hazardous Ranking System (HRS) for proposal to the National 
Priorities List (NPL). The investigation included reviewing previous 
information, sampling waste and environmental 'media to test 
Preliminary Assessment (PA) hypotheses and to evaluate and 
document HRS factors, Collecting additional non-sampling 
information, and interviewing nearby residents. 

2 .0 SITE DESCRIPTION 

2 .1 Loca t ion 

The Cracker Asphalt Facility (CAP) is located in Moundville, 

Tuscaloosa County, Alabama. The geographic coordinates are 33° 

00 ' 42.86" North lat i tude and 87° 37 ' 22.18" West longitude 

(Reference 1; Reference 2). The town of Moundville is a small 

incorporated communi ty consisting of approximately 1,348 

residents (Reference 3). 
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The Moundville area has a moist subtropical climate with 

precipitation well distributed throughout the year. Tuscaloosa 

County receives precipitation of 0.10 inch or more approximately 

75 days out of each year and has an average yearly precipitation of 

49.26 inches. (Reference 4;, p^ 76), 

The mean annual temperature for Tuscaloosa County is 

approximately 63.4° F. On a monthly average, January is the 

coldest and July is the warmest. January has an average daily 

maximum temperature of 54.9° F and an average daily minimum 

temperature of 33.5° F. July has an average daily maximum 

temperature of 91.7° F and an average daily minimum of 70.2° F. 

(Reference 4, p. 76) 

2.2 Site Description 

The CAF site is located in the SW 1/4 of the NW 1/4 and the NW 

1/4 of the SW 1/4 of Section 31, Township 24 North, Range 5 East 

in Tuscaloosa County, Alabama. The CAF site is bound on the 

north by pine forest and swamp land, and then by the Black 

Warrior River; on the south by rail road tracks, and then by 

residential property and farm land; on the east by a dirt methane 

well access road, and then by pine forest and swamp land; on the 

west by Lawter Chemical Plant, and then by the Mound State 

Monument. The nearest residential property is approximately 400 

feet to the south of the site. 
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The CAF site is a 25-acre dogleg shaped parcel of land. It is 

presently improved with 9 buildings, 24 above ground storage 

tanks and a lagoon that captures much of the surface water runoff 

from the site. The site is accessible to the general public from all 

directions. The only part of the site currently being utilized are the 

buildings on the site. 

The CAF site is approximately 100 to 175 feet above mean sea level 

with a 2 to 6 percent sloping topography. All the area surrounding 

the CAF site is at elevations lower than that of the site. Therefore, 

surface water runoff from the surrounding area would not flow 

across site under normal conditions. The Black Warrior River runs 

along the northwest boundary of the CAF site and is the nearest 

probable point of entry (PPE) into the surface water pathway for 

runoff exiting from the site. 

2 .3 Operational History and Waste Characteristics 

During a bankruptcy sale that took place in 1968, Conrad 

Wesselhoeft purchased the CAF site. The CAF site was previously 

owned by Cracker Asphalt Company, an asphalt refining and 

storage company. The Cracker Asphalt Company left behind 

warehouses, shops, various types of petroleum and asphalt 

processing equipment, a cooling pond, a sediment pond and 

several large above ground storage tanks. After purchasing the 
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property, Mr. Wesselhoeft's metal fabrication business made use of 

the office, shops, warehouses and much of the open space on the 

site. Mr. Wesselhoeft also has occasionally leased one of the tanks 

(350,000 gallon capacity) on the site to Southern Resins Company 

(EPA ID #: ALD004P34138) for storage of by-product petroleum 

solvents. 

The possible sources of the documented and suspected 

contamination coming from the CAF site include a sludge pond, a 

cooling pond, two asphalt skimmer trenches, a tank that has 

occasionally been used to store petroleum solvents, and several 

other tanks that have not been used since the bankruptcy of the 

Cracker Asphalt Company. 

3.0 GROUND WATER 

3.1 Hydrogeology 

The CAF site and the surrounding area lie within the Alluvial-

Deltic Plain district of the East Gulf Coastal Plain physiographic 

section. The prominent physiographic feature of this area is the 

broad, well developed, flat flood plains and terraces that have been 

formed by the meandering Black Warrior River. (Reference 5, p. 3) 

The geologic units that outcrop in Moundville and the surrounding 

area are of sedimentary origin and consist of gravel, sand, silt and 
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clay (Reference 6, p. 3-4). At the CAF site, alluvium and terrace 

deposits of Quaternary age overlie the Cretaceous age Gordo and 

Coker formations of the Tuscaloosa Group (Reference 5, p. 6-8). 

The Quaternary flood plain deposits can he. as much as 100 feet 

thick, and consist mainly of gravel, sand, silt and clay (Reference 

7, p. 12). The Gordo Formation, which lies beneath the flood plain 

deposits, is as much as 400 feet thick, and consist of sand and 

gravel overlain by altemating lenticular beds of sand and mottled 

clay (Reference 5, p. 6-8 and 21). The Coker formation, which lies 

beneath the Gordo Formation, ranges in thickness from less than 

100 feet to up to 1,000 feet. The: Coker, Formation consists of a 

nonmarine zone of gravel overlain by marine sand and clay. The 

nonmarine basal zone is generally separated from the marine sand 

beds by 50 feet or more of clay (Reference 5, p. 8). 

Sand and gravel beds of the Tuscaloosa Group are the major 

sources of ground water in the study area. Alluvium and terrace 

deposits may also contain sand and gravel aquifers that are 

capable of yielding enough water for a private domestic or stock 

supply. (Reference 5, p. 12-15) 

According to the outcrops along the river bank north of the site 

(Figure 4) and the bore hole logs from the property west of the site 

(Attachment 6), the terrace deposits consist of an upper fine

grained unit and a basal coarse-grained unit that lies 
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unconformably atop the eroded remnants of the Gordo Formation. 

The base of the terrace deposits is considered to be the lowest 

occurrence of gravel. 

The Gordo Formation, as seen in the bore hole logs (Attachment 6), 

consist of an upper unit of sand having zones of high iron content 

intermingled with layers of sandy clay and clayey sand and a basal 

unit of fine to medium sand. The contact between the Gordo 

Formation and the Coker Formation, as seen in the outcrops along 

the river bank, is a 1/2 inch layer of iron cemented sandstone 

underlain by massive red, purple, gray and brown mottled clay. 

The terrace and Gordo deposits thicken in a westward direction 

and are estimated to 35 to 120 feet in thickness underneath the 

CAF site. 

3.2 Ground Water Targets 

There are many private wells and two public water supply wells 

within the 4-mile ground water target radius (Attachment 1; 

Attachment 2; Plate 1). The water from the two public water 

supply wells are blended together to make up 100 percent of the 

Moundville Water Works system. The Moundville Water Works has 

1,348 connections on its system. The Moundville Water Works 

also sells 300,000 gallons of water per day to the Hale County 

Water System (Reference 8). 
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The Hale County Water System purchases 40 percent of its 

systems water from Moundville Water Works and 60 percent from 

Greensboro Water System. The water that the Hale County Water 

System buys is blended _together before it is used by 2,500 

purchasers . (PA # 6 2 4 3 , Att. 5 86 6) 

3 .3 G r o u n d Wate r Sampl ing Data 

MONITORING WELLS SAMPLED OFF-SITE 

(maximum concentrat ion found in each well) 

Constituent 

(UR/1 = ppb) 

Benzene 
Ethylbenzene 
Napthalene 

N-Propylbenzene 

Styrene 
Toluene 

1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 

Total Xylene 

Dicyclopentadiene 

Well Number | | 

I 

... 

.__ 
— 
10 

... 
— 
— 

— 

2 

— 
. -
_-
.-
7 

... 
— 
— 
_.. 
— 

3 

23 

..-
— 
6 

19 
22 

4 

--. 
... 
,.. 
--
... 
... 
... 
... 
... 
... 

5 

105 

78 

805 
26 

16 
28 
134 

46 
361 

26 

6 

379 

186 

lOIOO 
46 

328 
41 

2700 
347 

1900 

1540 

. 8 

7 

... 
39 

— , 
— 
— 
11 

... 
12 

8 

9 

... 

17 

- . 
... 
... 
9 

... 
7 

5 

10. 

44 

120 

2760 
45 

152 
46 

715 
199 

462 
943 

•11 -

232 
860 

5590 

439 

815 
162 

5240 
1610 

4760 

656 

^ 1 2 

133 

395 

1360 
129 

339 
127 

1850 

290 

5230 
186 

(see Appendix A for more data on these wells) 

MONITORING WELLS SAMPLED ONSITE 

Consti tuent 

(ug/1 - ppb) 

1.2,4 - Trimethylbenzene 
Benzene 

Ethylbenzene 
m+p Xylene 

Naphthalene jVOC) 
Toluene 

n - Propylbenzene 
0 - .Xylene 

Naphthalene IBNA) 

Well Number | | 
CA-MWl 

111.1 
139.9 
121.9 
57.6 

1134.0 
13.2 

... 
558.69 

CA-MW2 

50.6 
37.5 

... 
20.8 

,662.7 
7,5 

53.2 
88.0 

338.064 

CA-MW4 

1.6 

— 

.._ 
0.8 

... 

... 

CA-MW5 

.,-

... 
1.7 

— 

CA-MW7 

... 

... 

... 

... 
0.9 

... 

.-. 

... 

(see Appendix B for more data on these wells) 
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3.4 Ground Water Conclusion 

While there is evidence that the Terrace/Gordo aquifer at the CAF 

site and the adjacent Lawter site is contaminated, the likelihood of 

any known municipal wells becoming contaminated is thought to 

be minimal because: 1) The nearest public well is greater than a 

mile to the southwest of the site. 2) The flow direction of ground 

water in the shallow terrace deposit aquifer beneath the CAF site is 

thought to be towards the Black Warrior River and not towards the 

either one of the public wells. 3) The contaminated aquifer is 

horizontally discontinuous in nature and the aquifer discharges its 

ground water to the surface in areas where errosional features 

have cut the land surface to a depth below the Terrace/Gordo 

aquifer. 4) The public water supply wells located within the 4-mile 

target radius are screened in the Coker aquifer and not the 

Terrace/Gordo aquifer. 5) The upper units of the Coker Formation 

are massive clays that help protect the aquifer from the 

contaminants above. 6) The Coker aquifer has a higher water 

pressure than the Terrace/Gordo aquifer above. Therefore, ground 

water from the Terrace/Gordo aquifer can not migrate downward 

into Coker aquifer. 
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4.0 SURFACE WATER PATHWAY 

4.1 Hydrologic Set t ing 

The CAF site is outside of the 100-year flood plain (Reference 9) at 

an elevation of approximately 170 feet above mean sea level. The 

northern most part of the site is the lowest portion of the site. The 

northwest corner of the site has a 60 to 65 foot vertical drop-off to 

the Black Warrior River that makes it very unlikely that the river 

will overflow its southern bank in the vicinity of the site. 

Overland drainage from the CAF site exits the site via 3 somewhat 

well defined discharge points as well as many other less defined 

points. The most probable point of entry (PPE) for any 

contaminated overland drainage from the site to enter into the 

surface water pathway is southwest of the site at a point on 

Carthage Branch. The previously mentioned PPE is approximately 

1/10 a mile upstream of The Black Warrior River. The closest PPE 

is at the northwest corner of the site at the point where the CAF 

site meets with the Black Warrior River. In either case, once the 

overland drainage enters the Black Warrior River it remains in the 

river for the remainder of the targeted 15-mile downstream surface 

water pathway. 

The CAF is located within the Black Warrior River Basin. The 

lowest flow to which the river will decline during 7 consecutive 
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days on an average of once every 2 years of normal flow (7-day Q2) 

is 935 cubic feet per second (Reference 10, p. 13-14). 

4.2 Surface Water Targets 

The 15-mile downstream surface water pathway (SWP) begins and 

ends on the Black Warrior River. There are no known drinking 

water intakes located along the SWP (Attachment 1). 

Approximately 26 of the 30 miles of river bank land along the SWP 

is considered to be wetlands (Attachment 3; Attachment 4; Plate 1). 

The adjacent wetlands to the east and the land along the surface 

water pathways may also be critical to the support of many 

threatened and endangered species (Attachment 3; Attachment 5). 

4.3 Surface Water Sampling Data 

SPRING SEEPS, 

Sample Number 

Seep A 

Seep B 

S e e p C 

North Bluff 
Seep 

Middle 

North Bluff 
Seep 
West 

LaROon 

Tank Berm 

T Pipe Discharge 
Skimmer Trench 

Drum West Berm 

SURFACE WATER AND WASTE WATER SAMPLED 

Date 

11/85 

n / 8 5 
11 /85 

11 /85 

11 /85 

9 / 9 5 

9 / 9 5 

9 / 9 5 

9 / 9 5 

9 / 9 5 

Contaminant 

Total Xylenes 

Chloroethane 

Chloroform 

Benzene 
Toluene 

Ethyl Benzene 
Styrene 

Total Xylenes 
1,3-Cyclopentadiene 

Propyl Benzene 

VOCs 

VOCs & BNA's 

VOCs & BNA's 

VOCs & BNA's 

VOCs & BNA's 
1,2,4 - Trimethylbenzene 
1,3,5 - Trimethylbenzene 

m - Dichlorobenzene 
m + p Xylene 

Naphthalene |VOC's) 

Concentration 
(ppb) 

1.1 
7.5 
4.7 

150 
28 
54 
37 

320 
3.9 
19 

BDL 

BDL 

BDL 

BDL 

BDL 

1055.0 
313.72 
32.56 
1119.4 
333.0 
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0 - .Xylene 
Naphthalene (BNA's) 

1029.0 
1013.1 

(see Appendix C & D for more data on surface water samples) 

4 . 4 Surface Wate r Conc lus ion 

There is a good likelihood that con taminan ts from the CAF site 

have been released into the surface water pathway by means of 

both overland drainage and ground water to surface water 

discharge. The fisheries, wetlands and possibly critical habi ta ts 

located along the 15-mile downstream surface water pathway 

(Reference 11, At tachment 3; Attachment 5), could be affected by 

contaminated ground water that is being discharged from seeps 

located along the sou th bank of the Black Warrior River and the 

east bank of Carthage Branch (Attachment 6; Appendix C). 

5.0 SOIL EXPOSURE AND AIR PATHWAYS 

5^1 Phys ica l C o n d i t i o n s 

Except for gates at all road ent rances to the site, the CAF site h a s 

no manmade barr icades to detour or prevent public access. Due to 

the na tura l river barrier north of the site and the expansive swamp 

and forest land to the east and nor theast , most access to the site 

would occur along the south and west borders of the site. 

The USDA Soil Survey indicates tha t the site is underlain by Bama 

Series soils. The soils of this complex are formed from loamy 
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marine sediments of fine sandy loam, loam and sandy clay loam 

texture. The Bama series consist of deep, well drained, moderately 

permeable soils that have a moderate available water capacity. 

Runoff is medium. (Reference 4, p. 13, 54 and Sheet Number 100) 

5.2 Soil Sampling Data 

SOIL, SEDIMENT AND WASTE SAMPLED ONSITE 

Sample Number 
East Tank Sample 1 

East Side Flow 
East Side Flow 
East Side Flow 

Skimmer Trench 
Lagoon 1 
Lagoon 1 
Lagoon 1 
Lagoon 1 
Lagoon 1 
Lagoon 1 

Contaminant 
ug/g = ppm) 

Toluene 
1,2,4 Trimethylbenzene 
1,3,5 Trimethylbenzene 
. , Toluene^^ 

Toluene 
1,2,4 Trimethylbenzene 
1,3,5 Trimethylbenzene 

Ethylbenzene 
Isopropylbenzene 

Naphthalene 
n- Propylbenzene 

Concentration 
(ppm 
0.27 
0.33 
0.36 
0.46 
2.0 
1.7 

0.18 
0.23 
0.17 
48.3 
0.81 

(see Appendix E for more soil and sediment sample data) 

5.3 Soil and Air Targets 

There are approximately 20 people working on the CAF site, 60 

people working at the adjacent Southern Resins Company and 

approximately 3 people living within 400 feet of the site. The 

nearest school, Moundvifle Elementary, is approximately 7/8 of a 

mile to the southwest of the site (Reference 12). No daycare 

facilities were seen within 1/2 of a mile of the site during the PA 

12 
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site reconnaissance. According to the Alabama 1990 census 

records (Reference 3), the average number of people living in 

homes located in the counties of Hale and Tuscaloosa is 2.685 

residents per household. In the following table, the total 

population within the target area has been broken down into sub-

populations that live within the specified distance radius from the 

site: 

DISTANCE FROM SITE 
OTO 1/4 MILE 

> 1/4 TO 1/2 MILE 
> l / 2 T O I M I L E 
> 1 TO 2 MILES 
>2 TO 3 MILES 
>3 TO 4 MILES 

TOTAL POPULATION 

POPULATION 
3 
6 

453 
821 
629 

„ ^ ^ _ - ^ _ ^ ^ - - .^_ - .^ .. 558 
2 4 7 0 

None of the CAF site is considered to be a wetland environment. 

Within the 4-mile target area and the 15-mile surface water 

pathway are many wetland areas. The nearest wetlands are 

northwest of the site along the banks of the Black Warrior River. 

Approximately 35 percent of the total area within one mile of the 

site may possibly be considered wetlands. 

It is not known if the CAF site itself is a critical habitat for federally 

designated endangered or threatened species. Attachment 3 and 

Attachment 5 list all of the endangered or threatened species that 

may utilize the land and surface waters located within the specified 

target areas. 

13 
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5.4 Soil Exposu re a n d Air Pa thway Conc lus ion 

Due to the Character is t ics of the waste present a t the CAF site, the 

soil and air exposure may pose a moderate threat to h u m a n 

health, wildlife and the environment. There are 20 workers 

employed at the site and the presence of a Native American burial 

mound on the nor th end of the site makes the site somewhat likely 

to be traveled across by t respassers . 

6 .0 SUMMARY AND CONCLUSION 

The Cracker Asphalt Company operated an asphal t refining and 

storage company at the site in the late 1960's. During a 

bankruptcy sale that took place in 1968, Conrad Wesselhoeft 

purchased the old CAF site and started a metal fabricating 

bus iness that produces metal t ank heads and large boat anchors . 

Leakage and spillage from asphal t and diesel fuel storage tanks are 

believed to be the sources of known ground water and surface 

water contaminat ion. 

ADEM is currently planning to sample soil, ground water and 

surface water at the CAF site in order to determine if the source of 

contaminat ion is the Cracker Asphalt site, the Lawter site or a 

combination of these two adjoining sites. Based on the current 

analytical da ta and the visible s tate of the Cracker Asphalt site, 

ADEM recommends tha t that the site be further evaluated in order 
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to determine what true threats the site poses on human health and 

the environment. 

15 
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Tuscaloosa County 
GIS Internet Report 

Ownership Information 
Parcel Number: 
Year: 
Owner: 
In Care Of: 

Street: 
City: 
State: 
Zip: 
A/K/A: 
Property Location: 
Tax District: 
Fire District: 
Deed Date: 
Deed Book & Page #: 
Plat Book & Page Number 
Subdivision: 
Block: 
Lot: 
Calculated Acreage: 
Deed Acreage: 

43-09-31-0-001-005.000 
2010 
SMALLEY ANNE WESSELHOEFT AS 
SARA J SMALLEY 
THE LAST WILL AND TESTAMENT OF 
MARITAL TRUST CREATED UNDER 
TRUSTEE OF THE NON-EXEMPT 
1209 INDIAN HILLS CIR 
TUSCALOOSA 
AL 
35406 

CRACKER ASPHALT RD 
6 

9/30/2003 
2003-18541 

• 

8 
0 



Tuscaloosa County 
GIS Internet Report 

Assessment Information 
Parcel Number:43-09-31-0-001-005.000 Year:2010 

CLASS CODE I MARKET | CODE | DESCRIPTION | MARKET-EXEMPT | TAXABLE | ASSESSED VALUE 

I m p r o v e m e n t : 2 73060 0 365,300 aes.soo 

L a n d : 2 24900 0 124,500 124,500 

TOTALS: 0 489,800 489,800 

C u r r e n t Use Value : 0 

I ndus t r i a l E x e m p t / A b a t e m e n t V a l u e : 0 

Penal ty : 0 

To ta l Assessed Value : 97,960 
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Eastman Chemical Company 
P. O. Box 511. B-54D 

Kingsport. Tennessee 37552-5054 
Telephone: 423-229-1863 

Fax: 423-229-4864 
e-mail: rguinn@eastman.com 

CERTIFIED M.\JL 

January 16, 2006 

.Vfr. Emmett Hampton 

.-Mabama Department of Environmental Management A"- , ' ^ 

Site Assessment Unit, Land Division ^^ 
P.O. Box 301463 - ' •'" •••':"•_ 
.VIontgomery.AL 36130-1463 

Re: 2005 Groundwater Monitoring Report 
Former Eastman Resins Site (tlca Lawter International) 
Moundville. AL 

Dear Mr. Hampton, 

In 2002 Eastman Chemical Company (Eastman) ceased operation ofthe Eastman Resins, Inc. 
manufacttuing facility located in Moundville, Alabama (tka Lawter Intemational). [n 2003 a 
closure^of the w;astewater treatment impoundments and termination ofthe site's NTDES permit 
was completed and approved by .A_DE.M and the site was sold. As pan ofthe closure plan 
Eastman agreed to continue semi-annual monitoring of specific groundwater wells for the 
previously identitied constituents of potential concem (COPCs) to evaluate the et'fectiveness oi' 
the wastewater impoundments closure, and for ongoing monitoring ofthe natural attenuation of 
the COPCs in the area ofa historical release on the interior ofthe propeny. For your reference. 
Section S ofthe closure plan (Groundwater Evaluation and Protection) is enclosed which details 
the monitoring plan, compliance wells; and compliance limits that were agreed upon in the 
closure plan. 

The monitoring and analyses ofthe COPCs during 2005 was conducted by TTL, Inc. Enclosed 
are the groundwater monitoring reports tor the two sampling events of 2005. To brietly 
summarize the data for 2005, the ^vo down gradient compliance determination wells (.M\V-3 & 
MW-4) showed non-detect values for all parameters with the exception of one low level 
detection (7 ug/L) of dicyclopentadiene in MW-4. MW-3 has been consistently at non-detect for 
ail COPCs since 2003, and MW-4 has been at or around non-detect for all COPCs since mid 
2004. .Additionally, the down gradient well closest to the former wastewater impoundments 
which were closed and capped (MW-5D) continues to show signitlcant improvement with only 
one detectable constituent (naphthalene, 17 ug/L) occurring during the most recent sampling 
event. Many COPCs have been non-detect at this vvell since 2004. 

It is important to note that all ofthe COPCs detected exhibited concentrations that are orders of 
magnimde below the compliance limits established in the closure plan, and all ofthe down 
gradient wells showed dramatic improvements over the higher concentrations that appeared 
during the e.xcavation ofthe wastewater impoundments in 2003. Trend graphs ofthe COPCs 

mailto:rguinn@eastman.com


concentrations tor the down-gradient wells from the period ofthe wastewater impoundment 
e.xcavation through the end of 2005 are attached. 

The up gradient well (MW-11) closest to the site ofthe histonc release that occurred prior to 
Eastman's ownership ofthe property continues to show signitlcant, consistent improvements due 
to natural attenuation. Graphs ofthe historical and recent COPCs concentrations for this well are 
also attached which shows trends of decreasing concentrations for all constituents. 

According to the Closure Plan approved by ADEM, Eastman is authorized to request a reduction 
or elimination ofthe groundwater monitoring program if monitoring indicates a trend of 
decreasing concentrations of COPCs, or continues to indicate no potential to exceed any water 
quality standards, criteria, or ecological screening values for a period of mo years alter the 
closure has been completed. The two years of monitoring since completing the closure has now 
occurred and Eastman is tbrmally requesting to discontinue groundwater monitoring at the site. 
The monitoring data supports continual improvements and that no COPCs are appearing at the 
down gradient wells at concentrations of concern, hi tact, nearly all ofthe constituents are now 
at non-detect levels in those wells, and have been at non-detect for some time. 

Based on existing data, the COPCs remaining in up gradient well MW-l 1 are not migrating 
toward the down gradient compliance wells, where historical potentiometric tlow direction data 
indicates they should be detected if present. With no significant concentrations appearing in the 

jJowngradientAvells over_a.period of historical.groundwater monitoring data of-greater-than —- -
twenty years, it is apparent that the remaining contamination is contlned within the properly 
boundaries and continues to demonstrate a consistent downward concentration of COPCs due to 
natural attenuation. The removal ofthe wastewater impoundments and an impermeable capping 
of that area has also improved the situation by decreasing the tlow to groundwater of any 
potential sources of COPCs. This can be seen, from the continual improvement of data from well 
MW-5D. Based on this compelling data Eastman respectfiilly requests :ADEM consent to 
terminate our groundwater monitoring program, as authorized by the closure plan. 

Eastman appreciates your review of this monitoring data and awaits your decision on our request 
to terminate groundwater monitoring at this site. If you have any questions or concerns, please 
feel free to contact^me. 

Richard J. Guinn, Ph.D. 
Technical Associate 

cc: VIr. Wayne Holt, Water Division, hidustnal Section 

W Re%poruible Cue!' 



Down Gradient Compliance Well MW-3 
COPC Trends From 2003 - 2005 
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Down Gradient Compliance Well MW-4 
COPC Trends From 2003 - 2005 
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Down Gradient Well MW-6D 
COPC Trends From 2003 - 2005 
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Up Gradient Well MW-11 
COPC Trends From 1985 - 2005 
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The area will be seeded and water will be applied as necessary to the seeded surtace to encourage 
germination ot the seed mixture. If large seeded areas do not germinate, the process descnbed 
above (or a modified process) will be repeated in those locations until germination occurs. 

During the final grading and vegetation procedures, silt fencing will be installed, as appropriate, to 
maintain storm water control in accordance with best management practices (BMPs). 

4.2.2: institutional Controls to Protect Closure Area 

It is anticipated that long-term inaintenance of the area will be minimal and will include only 
mowing the grass in the area, as appropriate, for the future use of the site. It is Eastman's 
intentions to divest itself of this property while indemnifying the new owner from 
environmental liabilities attributable to pre-closing operations for a certain period of time. 
Deed restrictions will be placed on the property that will prevent excavation or inappropriate 
development of the closure area. Other deed restrictions will stipulate that that wells for 
drinking or industrial use cannot be drilled on the property, and the property cannot be used 
for residential purposes. 

Section 5. Groundwater Evaluation and Protection 

5.1: Historical Groundwater Monitoring and Risk Assessments 

Semi-annual groundwater monitoring has been conducted at this site since 1991 for constituents 
of interest (COls) determined by ADEM.. The COIs monitored are the same materials identified 
as the COPCs proposed for the impoundment closure in Table 3.2. A July 1999 Groundwater 
.-Assessment Report and a November, 1999 Risk Assessment Report prepared by ARCADI5 
Geraghty & Miller were submitted to ADEM in response to elevated COIs on the eastem edge 
of the facility that ADEM believed was corrung from a storage tank formally leased by Lawter 
Intemational for storage of a Lawter co-product. Those reports, contained in Attachment B, 
provide a detailed description ot the site hydrogeology, as well as a risk assessment for the 
groundwater COIs conducted at that time. The locations of monitoring wells and seeps are 
shown in this report as Figure 5.1. 

The reports reached the same conclusions put forth by ADEM that the suspected source of the 
groundwater COIs was the storage tank on the propertv adjacent to the eastern edge of the 
Lawter facility. The risk assessment concluded that the groundwater contaminahon did not 
pose healtii risks to receptors. It is also important to note that the wastewater treatment 
impoundments were not implicated as sources of the groundwater contamination. This is due 
to the fact that the highest concentrations were all observed up-gradient from tlie 
impoundments. Monitoring wells (MVV-3 ik 4) and seeps (seeps A & C) down-gradient from the 
impoundments e.xhibited COI concentrations at or near their respective detection limits. 

[n a January, 2000 letter from ADEM's hydrogeologist, foe Kelly, groundwater monitoring 
requirements were reduced to two wells and one seep, .\tVV-5D, MVV-Il, and seep E. 
Monitoring well MVV-11 was considered the well nearest the source of the contamination 
(source well). MVV-5D, approximately 1000 feet down-gradient from the source, was 
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considered a compliance point well, and seep E was the only seep monitored where elevated 
COIs were detected. Since the reports were issued in 1999, groundwater monitoring data from 
these wells and seep have shown a continued decreasing trend for the COIs . 

5.2: Closure Risk Assessment 
E.xposure pathways for the site have been evaluated to determine if there is a potential for 
exposure. The evaluation determined that direct contact with soil is unlikely as the 
impoundments will be backfilled and the contaminated soils will be a considerable depth below 
grade prior to capping the area. Direct contact with groundwater is also unlikely, as the site is 
supplied with municipal water, and no water supply wells are located on^ or are reasonably 
expected to be located on site. Risk assessments for the remaining various exposure pathways 
have been calculated. They include: 

• Volatilization from subsurface soil to indoor air 
• Volatilization from subsurface soil to outdoor air 
• Volatilization from groundwater to indoor air 
• Volatilization from groundwater to outdoor air 
• Groundwater ingestion at the point of exposure, Carthage Branch and the Black Warrior 

River (discussed in Section 5.2.1) 
• Ecological screening at the point of exposure, Carthage Branch and the Black Warrior 

River (discussed in Section 5.2.1) 

Site specific risk based targets levels (RBTLs) were calculated for subsurface soil and for 
groundwater using the RM-2 equations in ADEM's .ARBCA: Alabama Risk-Based Corrective 
.Action Guidance Manual, December 20, 2001 (ARBCA). Volatilization factors from subsurface 
soil to indoor air and outdoor air, and from groundwater to indoor air and outdoor air were 
calculated. RBTLs were calculated for each site COPC in indoor and outdoor air. Only the 
commercial worker receptor was evaluated, as deed restrictions prohibiting use of the land for 
residential purposes will be implemented. Concentiations of each COPC in subsurface soil and 
i^roundwater were then back-calculated to determine levels which would not result in 
exceedences of risk based levels in indoor and outdoor air. .\\l chemical specitic parameters 
used in the calculation were from the ARBCA guidance document with the e.xception of DCPD 
and n-propylbenzene. However, as is pointed out on pages 29-30 of the ARCADIS report 
(.Appendix B), the inhalation reference concentiation value (RfC) for DCPD used in the 
calculation is very likely overly conservative. The NIOSH standard for DCPD in ambient air is 
5 ppm (27 mg/m-^), as is the ACGIH standard. The standards are applicable to commercial 
u'orker exposure for eight-hour and 10-hour periods, respectively. In contiast, this risk 
assessment (also done for commercial worker exposure) used a RBTL for DCPD of 0.00409 
mg/m-\ or over 1000 rimes lower than the NIOSH and ACGIH standards. 

.All default parameters used in the calculations were reconnmended by the ARBCA guidance 
document. The site specific, RBTLs for subsurface soil and groundwater are presented in Table 
5.1. A comparison of the maximum detected concentiations observed in the remaining soils 
(Tables 4.1 & 4.2) indicates diat potential risks are identified only for the non-carcinogenic, soils 
lO indoor air exposure pathway. To eliminate this pathway a deed restriction preventing 
construction in this area will be implemented. For groundwater to indoor or outdoor air 



exposure pathways none of the.values from recent monitoring data approached the target 
levels. 

Table 5.1: Risk-Based Target Levels for Soil and Groundwater, Back Calculated from Risk-
Based Concentrations in Indoor and Outdoor Air 

Compound 

Benzene 9.89 0.22 33.04 0.72 
Dicylcopentadiene 2..15 NA 0.49 NA 

Ethylbenzene 4269.15 NA 4957.53 NA 
Naphthalene 1540^43 NA 208.05 NA 

n-Propylbenezene 1582.33 NA 608.38 NA 
Styrene 55563.71 NA 12512.44 NA 
Toluene 1155.56 NA 1893.68 NA 

1,2,4-TMB 233.^6 NA 55.51 NA 
1,3,5-TMB 173.20 NA 40.05 NA 
Xylenes 1721.90 NA 1601.65 NA 

NOTES: TL = target level 
IA = indoor air 
OA = outdoor air 

SS = subsurface soil 
GW = groundwater 

Compound 

Benzene 

Dicylcopentadiene 

Ethylbenzene 

Naphthalene 

n-Propylbenezene 

Styrene 

Toluene 
1,2.4-TMB 

1,3.5-TMB 

Xylenes 

1057.61 

266.52 

456369.69 

164771 83 

142260.65 

5940127.80 

123528.48 

24989.29 

18515.43 

134071.46 

gB 
^ tc i s^ EjasecHL^H 

K^iii^raiJKgS 1 
23.04 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

^^aff i i^^m 

3437.41 

57.92 

531639.96 

16568.56 

62190.89 

1214556.68 

201451.90 

5642.31 

4209.74 

169028.28 

^̂ ^̂ a 

^^M 
74.89 

NA 

NA 

NA 

NA 

NA 

NA • 

NA 

NA 

NA 

Highlights indicate exceedances of target levels. 

5.2.1: Soil to Groundwater Modeling 

The soil to groundwater protection models appear to be overly conservative predictors, as the 
predicted concentrations of COIs in the groundwater do not correspond with the observed 
down-gradient monitoring well data (MVV'-3 & 4). The COPCs in the soils are legacy 
compounds that have Ukely been present for die entire period of use of the impoundments, vet 
the down-gradient wells indicate either non-detection levels of the COPCs or relativelv low 
levels. Table 5.2 provides groundwater monitormg data from vvells MVV'-3 it 4. 



Table 5.2: COPC concentrations in Down-gradient Monitoring Wells MVV-3 and MVV-4 

Date 

11/01/85 

G6/-26/90 

09/25/90 

12/13/90 

06/07/91 

12/12/91 

03/13/92 

09/16/92 

06/09/93 

12/30/93 

06/21/94 

12/13/94 

06/05/95 

12/11/95 

06/24/96 

12/18/96 

06/19/97 

01/07/98 

11/20/98 
05/18/99 

04/02/03 

11/01/85 

06/26/90 

09/25/90 

12/13/90 

06/07/91 

12/12/91 
03/13/92 

09/16/92 

06/09/93 

12/30/93 
06/21/94 

12/13/94 

06/05/95 

,12/11/95 

06/24/96 

12/18/96 

06/19/97 

01/07/98 

11/20/98 

05/18/99 

04/02/03 

Benzene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5 

9.7 

Ethyl 
benzene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

9.4 

ND 

ND 

ND 

ND 

ND 

1 ND 

ND 

• ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

7.5 

Napthalene 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

22.6 
ND 

ND 

ND 

ND 

ND 

106 

18 

31 

62 

17.4 

NA 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

18 

ND 

15 

230 

Monitoring Well MW-3 

n-Propyl 
Benzene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Styrene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.4 

N D ^ 

ND 

ND 

ND 

Monitoring WeN 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

/' 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

•ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Toluene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

VIW-4 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND 

ND 

ND 

ND 

• 3 

5.6 

1,2,4.-TMB 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.2. 

5.31 

ND 

ND 

ND 

ND 

29.7 

- - ND 

5.5 

16 

ND 

NA 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

54.1 

1,3,5-TMB 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND . 

ND. 

ND 

ND 

ND 

8.6 

ND 

ND 

ND 

ND 

NA 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND -

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

• ND 

ND 

9.8 

Xylenes 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

18.6 

6.53 

ND 

ND 

ND 

ND 

68.7 

^ 15 

9,3 

22 

ND 

ND 

ND 

ND 

•ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6,29 

ND 

5.1 

ND 

ND 

ND 

5.9 

ND 

7 

46.6 

DCPD 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

22.1 

7.32 

ND 

ND 

ND 

ND 

29.9 

19.2 

9.7 

15 

5.8 

NA 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

19.7 

14.5 

10 

5.1 

3.2 

12 

14 

25.9 



Because d:ie wells are also down-gradient of the storage tank identified as the historic source of 
groundwater contamination, it cannot be determined if the COPCs detected in these monitormg 
\vells originated from the storage tank, the wastewater impoundments, or a combination of the 
two. 

The recent sampling of the soils below the wastewater impoundments indicate that COPCs are 
also present and may also be an additional source of groundwater contammation. 
Potentiometric levels in groundwater monitoring wells indicate that the direction of 
groundwater flow from the wastewater irripoundment area is primarily toward the Black 
Warrior River, with a slight potential to flow toward a short stretch of Carthage Branch at its 

" intersection with the river. Sampling of Carthage Branch, three seeps located near the down-
gradient boundary with Carthage Branch and along the river (A, B, & F), as well as the river 
immediately downstream of Carthage Branch was conducted in July, 2003 to determine if any 
of the COPCs were present at these locations. The seeps are located near the property 
boundary where groundwater discharges at the contact of the terrace deposits and the Gordo 
Formation. Seep A is located on the edge of Carthage Branch and would be considered the 
westem edge of any down-gradient groundwater discharge to Carthage Branch. Seep B is 
located in the ravine designated as stormwater ouU'all DSN003, and is the seep most down-
gradient from the wastewater impoundment area. Seep F is not down-gradient from the 
wastewater impoundments, but is down-gradient from the historical contamination site and 
between seep E, that is routinely monitored, and seep B. Carthage Branch was sampled at a 
pomt between seep A and the ravine serving the discharge of thie T-Pipe Pond. This site was 
selected for sampling to prevent dilution from the stormwater being pumped from the T-Pipe 
Pond (DSNOOl) on the day of sampling. Flow in Carthage Branch on the day of collection was 
estimated to be 1200 gpm. The Black Warrior River was sampled approximately 40 feet 
downstream from where Carthage Branch joins the river at a site designated as SW-3 in Figure 
5.1. The sample was collected just below the surface approximately 10 feet off the shoreline. 
This location would be the most likely area of the river to show emy contamination from the 
combined discharges of groundwater flows to the river and Carthage Branch, as well as 
stormwater discharges from the site. The samples were collected and analyzed by TTL, Inc., a 
contract laboratory located in Tuscaloosa, Alabama. Table 5.3 presents the results of that 
sampling event. All COPCs were below the method detection limits. 

With the capping of the area of the impoundments and institutional controls in place, the routes 
of human exposure to the COPCs become verv limited. The cap over the affected area will 
further reduce migration of vapors to outdoor air. The cap and deed restrictions limiting 
activity in the area protect against direct exposure to the soils left in place beneath the cap. 
Groundwater is not currentiy used at the site and deed restrictions will prevent anv future 
vvithdrawal of groundwater on the property', thereby making direct exposure to groundwater 
unlikely. Exposure to recreational users of the Black Warrior is unlikely as the only seep that 
has shown any detectable concentrations of the COPCs is seep E, and this seep is not easily 
accessible (addressed in the ARCADIS report). Recent sampling results from seep E (Oct. 2002 
iz .April 2003) have also shown that COPCs at the seep were below detection lin^uts. The onlv 
potential exposure route would be if groundwater concentrations increased to the point where 
significant levels tlowed down-gradient to impact surface waters. 

file:///vells


Table 5.3: July 2003 Monitoring of COPCs in Seeps A, B, & F, Carthage Branch, and the 
Black Warrior River (concentrations in ug/L) 

COPC 

Benzene 
Toluene 
Ethvlbenzene 
Xylenes (total) 
Dicyclopentadiene 
n-Propylbenzene 
Styrene 
1,2,4-Trime thylbenzene 
1,3,5-Trimethylbenzene 
Naphthalene 

PQL 

5.0 
5.0 
5.0 
5.0 
5.0 
5.0 
5.0-
5.0 
5.0 
5.0 

• 

Seep A 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

SeepB 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

Seep F 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
.<5.0 
<5.0 

Carthage 
Branch 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

Black Warrior 
River 

(downstream) 

<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 
<5.0 

i'QL=PracticalQuantitarion Limit 

Tlie sites recently sampled represent the water bodies to be protected, Carthage Branch and the 
Black Warrior River, and groundwater discharges.from seeps at.or very near the down-gradient 
property boundaries that have the potential to impact the surface water. The results of samples 
collected in Carthage and the Black Warrior River from table 5.3 were compared to the drinking 
water standards, water quality criteria, and chroruc ecological screening levels listed in table 5.4. 
.All of the COPCs were below the method detection limits and also below the lowest of the 
screening levels with the exception of dicyclopentadiene (DCPD), which has a drinking water 
standard that is below the practical quantitation limit (PQL) of the analytical method. 

To assess whether there is a potential for an e.xceedance of the screening level for DCPD, a 
calculation was made to deternaine what concentiation of DCPD in groundwater discharging to 
Carthage Branch would be required to exceed the very conservative drinking water standard 
screening level. The sampling of seeps A and B represent groundwater discharges from the 
boundary of the terrace deposits and the Gordo Formation, which would be most impacted by 
potential contamination from the wastewater impoundments. The calculation is provided 
below. 

Groundwater discharge to Carthage Branch was estimated using the equation for 
groundwater flux; 

Q=KtA 
WTiere: 

Q= groundwater flux to Carthage Branch (gallons per minute or gallons per dav) 

K= hydraulic conductivity (average 850 ft/yr or 2.3 f/d; from CH2MHill, 1986) 

/= gradient of the uppermost aquifer (0.04 unitless) 



J 

.•\=cross-sectional area discharging to Cartilage Branch (700' length X 10' depth = 7000 sq ft; see 
explanation below) 

Using the formula and parameters listed above, groundwater flux from the east bank of 
Carthage Branch is estimated to be 3773 gpd. 

Tlie area of groundwater discharge (A) was calculated by assuming a depth of discharge of 10 ft 
(which is Ukely an over-estimation as the stieam is only a couple of feet deep; this parameter is 
dierefore conservative) and a length of discharge of 700 ft (the length along Carthage Branch 
perpendicular to the direction of groundwater tlow). The length of the discharge zone of 
groundwater covers the area of former plant operations where groundwater flows to Carthage 
Branch instead of the Black Warrior River. 

Table 5.4: Surface Water Screening Values 

Constituent of 
Concem (COI) 

Benzene — 

Toluene 

Ethylbenzene 

Xylenes (total) 

Dicyclopentadiene 

n-Propylbenzene 

Styrene 

1,2,4-
Trimethvlbenzene 
1,3,5-
Trimethylbenzene 

Naphthalene 

Surface Water 
Ecological 

Screening Chronic 
Values (mg/L) 

0.053 (T 

0.175 (7) 

0.453 (̂  

0.013 (8) 

NA 

NA 

NA 

NA 

NA 

0.062 (T 

Drinking Water 
Standard 
(mg/L) 

0.005(1) 

1.0 m 

0.70 (1) 

10.0 H) 

0.00042 (2) 

0.240 (̂ ) 

0.10 (1) 

0.0120 « 

0.0120 (2) 

• 0.0062 (2) 

Alabama Human Health 
Criteria for Consumption of 

Water & Fish 
(mg/L) 

0.011(3) 

6.03 (5) 

2.24(5) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

Fish Only 
(mg/L) 

0.774 (••) 

43.6 (f) 

6.22 (6) 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

1= MCL: Sue Drinking Waiter .Act maximum contaminant level 
Z= PRG; USEP.A Region 9 preliminary remediation goal tor tap water 
3= .Alabama Water Quaiity Criteria, Chapter 3,35-6-10.07, eiiuarion 13 
4= .Alabama Water Quality Criteria, Chapter 335-6-10.07. equation 19 
5= .Alabama VVater Quality Cnteria, Chapter 335-6-"10.07, equation 16 
')= .Al.ibama Water.Qualit%'Critena, Chapter 335-6-10.07, equation 17 
7= EP.A Region 4 Waste Management Division Guidance on Ecological Risk .As.ses.sments at .Militar)- Bases, lune. 200(1 
•S= Preliininan,- Remediation Goals tor Ecological Endpoints. U.S.D.O.E. ES/ER/TM-162/R2. VMl 
N'.A=Not Available 



Based on an estimated tlow in Cartilage Branch of 1200 gpm or 1.728 x 10* gpd (estimated 
during sample collection with low flow in late July, 2003), COPCs could be 458 times their risk-
based levels in groundwater and still not exceed their risk-based levels in Carthage Branch. 
Therefore, the concentration of DCPD Ln the groimdwater would need to be 193 ug/ L (458 x 
0^42 ug/L) to bring the concentration of DCPD to the drinking water standard screening level at 
the tlow rate mentioned. Because DCPD was not detected in aU of the groundwater samples 
collected from the seeps (detection hmit = 5 ug/L), and the detection Umit is well below the 
concentration calculated to exceed the screenmg levels, and the screening level for DCPD is by 
far the lowest screening level of all of the COPCs, this indicates that there is no potential for the 
groundwater COPCs to adversely impact ecological or human health in Carthage Branch at this 
time. The same holds true for the Black Warrior River, which has a much greater assimilative 
capacity. 

5.3: Groundwater Monitoring and Corrective Action Triggers to 
Protect the Black Warrior River and Carthage Branch 
This closure of the wastewater impoundments has to date removed more than 5,600 tons of 
dewatered sludge and stabilized soils that would have been a potential source of groundwater 
contamination. Further excavation is Impracticable and has the potential to open up a pathway 
to groundwater. In addition, the proposed closure wiU remove the impoundments themselves, 
thereby eUnainating the hydraulic down-pressure onthe^remaining materiahto the - - ^̂— - * — 
groimdwater. The proposed cap will also severely Umit intrusion of water through the area of 
remaining soil contamination, thereby effectively reducing the movement of these constituents 
into the groundwater. Coverage of the area with clean soils and vegetation will also eUminate 
contaminates from stormwater runoff in this area, thereby greatiy improving the discharge to 
surface waters. 

Eastman is proposing to continue groundwater monitoring at the site to ensure that this 
exposure pathway of groundwater to surface water is protected. As recommended by the 
ADEM Closure Guidelines for Industrial Wastewater Impoundments, three down-gradient 
weUs (MW-3, 4, & 5D) and one up-gradient weU wiU be monitored (MW-11). Monitoring wells 
MW-3 & 4 are screened in the upper aquifer of the terrace/Upper Gordo formation. Monitoring 
weU MW-5D was re-driUed into the Lower Gordo formation due to a lack of water saturation at 
its original depth in the terrace/Upper Gordo formation. Tliese weUs wiU provide extended 
vertical coverage of the aquifers below the impoundments. Monitoring well MW-11 is the 
down-gradient well for the historical contamination from the storage tank, and is also up
gradient from the wastewater impoundments being closed. .A.11 of the wells combined will not 
only monitor the COPCs for the wastewater impoundments, but will continue to tiack the trend 
of legacy contamination from the previously identified storage tank source. Therefore the 
addition of monitoring wells MW-3 & 4 to the ongoing monitoring of wells MW-5D k. 11 on a 
semi-annual schedule, with reporting on an annual basis, is proposed. 

While it is unlikely tiiat groundwater concentiations of the COPCs will increase with the 
removal of potential sources and die implementation of physical and institiitional contiols, it is 
proposed that down-gradient wells \ lW-3 and MW-4 be used as compUance wells for the 
potential points of exposure in the surface waters of Carthage Branch and the Black Warrior 
River. The concentiations calculated as the levels of COPCs in groundwater tliat would not 
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result in exceedance of drinking water standards in Carthage Branch are proposed as 
Altemative Concentiation Lirmts. The calculation of Altemative Concentiation Limits to 
protect water quality in Carthage Branch is more conservative than similar calculations based 
upon the Black Warrior River and therefore also protective of the river. Calculations based 
upon meeting the conservative drinking water standards will also achieve the water quaUty 
criteria and ecological screening levels for those constituents with values listed in Table 5.4. 
While the calculated SGPS values are analogous to ARBCA Tier 1 risk-based screening levels, 
the approach used for these trigger levels is similar to Tier 2, or site-specific target levels. 

For tfus calculation, the points of exposure are assumed to be Carthage Branch and the Black 
Warrior River, at the points where groundwater discharges to the surface waters from the site. 
This assumption is not unreasonable, as drinking water from a municipal water system is 
available at the site, and dermal contact to buried soils left in place is unlikely. This approach is 
conservative in that no cLrinking water intakes are located on Carthage Branch or nearby on the 
river; in fact, the stream and the Black Warrior Riyer are not classified by ADEM as suitable for 
drinking water (or water contact sports). 

.A. simple mass-balance equation was used to back-calculate the maximum groundwater 
concentrations for the COIs in the compUance wells that would not result in exceedances of 
drinking water standards or human health based water quaUty standards in Carthage Branch or 
the Black Warrior River after tiansport by groundwater to the surface waters. The equation 
accounts for the discharge of groundwater flows in the stieams, but ignores the active removal 
mechanisms that would reduce the concentiation of constituents, such asbiodegradation in the 
stream sediments of the groundwater discharge zone, and volatilization from surface waters, 
therefore the approach is additionally conservative. 

QGW CGW + QRB CRB 

CTR = 
QTR 

Where: 

CTR - Ma,ximum permissible surface water concentration of constituent, based on MCL 
or Region 9 PRG for dr inking water. 

Qciv = Groundwater flow to Car thage Branch = 504 cfd or 5.83 x 10-3 cfs {Q=KiA, K=2.3 
f/d; i=0.04; A=10 ft x 700 ft- see section 5.2.1 for detailed explanation) 

= Groundwater flow to Black Warrior River' = 9900 cfd or 0.115 cfs {Q=KiA; i<=28 
f/d; /=0.04; A=50 ft x TlOO ft- .see footnote for detailed e.xplanation) 

QRB = Estimated low tlow of Carthage Branch^ = 2.67 cfs 

- 7Q10 of Black Warrior River - 314.19 cfs^ 

The area of groundwater discharge (A) was calculated by assuming a depth of discharge of 50 ft (which is significantly thicXer than 
ĥe Terrace/Upper Gordo Aquifer, and therefore conservative) and a length of discharge of 1100 ft. The length of the discharge 

:'3ne of contaminated groundwater is assumed to be from the approximate location of MW-3 to the confluence of Carthage Branch 
and the Black Warrior River. As all of the COPCs are not detected in ,MW-8. the assumed length of the discharge zone (i.e., width 
or tbe groundwater piume) is also conservative. 

- estimated during low rlow sampling event, July 2003 

^ Source: Maria A. Shelley, AOEM Water Division 



Ciiii = Background concentration of constituent in Carthage Branch and Black Warrior 
River (set at 0 in order to calculate contribution of groundwater to surface water 
concentrations). 

QTR = Total Carthage Branch flow Qcw + QRB = 2.68 cfs 
= Total Black Warrior River flow Qcw + QRB = 314.305 cfs 

Ccvv= Calculated concentration of COPCs in groundwater at the compliance wells that 
would not result in an exceedance of drinking water standard in surface waters: 

Table 5.5 provides the calculations of the COPCs in groundwater at the compUance weUs that 
would not result in an exceedance of the drinking water standard in Carthage Branch and the. 
Black Warrior River. The conservative values calculated are proposed as the triggers for further 
evaluation of the need for corrective action. If any of the values for the COPCs are e.xceeded in 
the compUance wells (MW-3 & 4), Eastman will conduct additional monitoring to evaluate if the 
COPCs are impacting Carthage Branch or the Black Warrior River and provide this information 
to ADEM. The additional monitoring wiU consist of collection and analyses of the COPCs in 
samples from the seeps along the surface water boundaries, along with surface water samples 
from the stream potentially impacted. 

Table j . 5 : Compliance Wells Trigger Levels for Evaluation of Corrective Action 

COPCs 

Benzene 

Toluene 

Ethylbenzene 

,Xylenes (total) 

Dicyclopentadiene 

n-Propvlbenzene 

Styrene 

1,2,4-

Trimethylbenzene 

1,3,5-

Trimethylbenzene 

Naphthalene 

Lowest 
Standard 
(mg/L) 

0.005 (') 

1.0(1) 

0.70 (1) 

10.0(1) 

0.00042 (-) 

0.240 C-) 

0.10(1) 

0.0120 (=) 

0.0120 (-) 

0.0062 •;:) 

Compliance WeU 
Trigger Levels for 

Further Monitoring of 
Carthage Branch Seeps 

and Surface.Water 
(mg/L) 

2.30 

460 

322 

4597 

0.193 

110 

46 

5.52 

5.52 

2.35 

CompUance WeU Trigger 
Levels for Further 

Monitoring of the Black 
Warrior River Seeps and 
Surface VVater (mg/L) 

.13.67 

2,733 

1913, 

27.330 

1.15 

656 

273 

32.S0 

32.SO 

10.95 

1- M C L i i io Drinkini; tVator ,Av;t maximum v;ont.iminant Iv̂ voi 
1- FRG: USEPA Rcf,ion 9 prL'iiminjry rL'motli.ition ijoai tdr rap w .itur 
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5.4: Summary of Post-Closure Monitoring 

As previously discussed, potential exposure and risk assessment related to COPCs originating 
from the former storage tank area have been addressed and weU documented. Groundwater 
monitoring that has been reported to ADEM since 1999 has shown a continuing tiend of 
decreasing concentiations of the COPCs. The capping.of. the former wastewater impoimdment 
area and institutional controls proposed by this closure plan should further Umit any potential 
risk of exposure to the COPCs. The remaining potential for exposure to the COPCs is the 
groundwater to surface water pathway. Eastman has demonstrated that the COPCs are 
currently not present at the boundary of the property adjacent to, or in, Carthage Branch or the 
Black Warrior River in amounts that would exceed the most conservative of published 
standards, criteria, or ecological screening values. However, a groundwater monitoring 
program is being proposed to ensure that the water quality Ln these surface waters is not 
adversely affected. The monitoring program is summarized by the buUets below. 

• Monitor for the COPCs in wells MW-3, 4, 5D, and 11 on a semi-annual basis \vith 
reporting to ADEM on an annual basis if the Table 5.5 trigger levels are not exceeded in 
the most down-gradient compliance wells MW-3 and 4. -

• If the Table 5.5 trigger levels for Carthage Branch are exceeded in MW-3 or MW-4, 
samples wiH be coUected from Carthage Branch and the groundwater seeps along 
Carthage Branch (seeps A & B) and analyzed for the COPCs. The additional monitoring 
will occur within 30 days of receipt of the lab results from the well monitoring. 
i^Jotification to ADEM of the results from these analyses wUl be made within 30 days of 
receipt of the additional monitoring lab data. The additional monitoring of Carthage 
Branch and the groundwater seeps wiU continue on the semi-armual schedule until 
COPC concentiations in the compUance wells are below the tiigger levels. 

• tf the Table 5.5 trigger levels for the Black Warrior River are exceeded in MW-3 or .MW-
4, additional samples will be collected from the Black Warrior River and the 
groundwater seeps along the river (seeps E & F) and analyzed for the COPCs. 
Notification to .A.DEM and continued monitoring requirements will be the same as for 
Carthage Branch described above. 

• If any of tlie water quahty standards, critena, or ecological screerung levels listed in 
Table 5.4 are e.xceeded in Carthage Branch or the Black Warrior River, Eashnan wiU 
propose further evaluations and/or remediation plans for ADEM approval. 

• If the monitoring indicates a tiend of decreasing concentiations of COPCs, or continues 
to indicate no potential to e.xceed any water qualitv' standards, criteria, or ecological 
screening values for a period of two years after the closure is completed, Eashnan will 
propose to ADEM a reduction or elimination of the groundwater monitoring program. 
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LAND DIVISION 

Eastman Ctiemical Company 
P. 0. BOX511.B-54D 

Kingsport, Tennessee 37662-5054 
Telephone: 423-229-1863 

Fax: 423-229-4864 
e-mail: rguinn@eastman.com 

EASTMAIU 
CERTIFIED MAIL 

July 10, 2006 

Mr. Emmett Hampton 
Alabama Department of Environmental Management 
Site Assessment Unit» Land Division 
P.O. Box 301463 
Montgomery, AL 36130-1463 

Re: Termination of Groundwater Monitoring & Final Report 
Former Eastman Resins Site (fka Lawter Intemational) 
Moundville, AL 

Dear Mr. Hampton, 

In a submittal to you dated January 16, 2006 Eastman Chemical Company (Eastman) reported 
the results of 2005 groundwater monitoring for the fonner Eastman Resins, Inc. manufacturing 
facility located in Moundville, Alabama (fka Lawter Intemational). In that submittal was a letter 
j-eqiiestingtermijiatjpn of groundwater monitoring activities at the site based upon the conditions, 
contained within the Closure Plan approved by ADEM for the former wastewater treatment 
impoundments. Those conditions established compliance monitoring wells down gradient ofthe 
fonner wastewater impoundments, and the historical release site on the interior of the property, 
and allowed for a request to be submitted to ADEM to terminate monitoring if the results 
indicated a trend of decreasing concentrations of COPCs and no potential to exceed any water 
quality standards, criteria, or ecological screening values for a period of two years after the 
closure was completed. Those conditions were met at the end of 2005 and Eastman formally 
requested termination ofthe monitoring program in the January submission but did not receive a 
response from you in regards to that request. Eastman continued to monitor the groundwater 
during the first half of 2006 and is providing you with the results ofthe most recent semi-annual 
monitoring that occurred in June 2006. 

The most recent groundwater monitoring conducted by TTL, Inc. (report attached) continues to 
show non-detect levels for all COPCs at the two down gradient compliance wells (MW-3 and 
MW-4) with the exception of one low level detection (8 ug/L) of dicyclopentadiene in MW-4. 
MW-3 has been consistently at non-detect for all COPCs since 2003, and MW-4 has been at or 
around non-detect for all COPCs since mid 2004. The COPCs that have been detected in the 
compUance wells exhibited concentrations that are orders of magnitude below the compUance 
limits established in the closure plan, and all ofthe down gradient wells have shown dramatic 
improvements over the higher concentrations that appeared during the excavation ofthe 
wastewater impoundments in 2003. Trend graphs ofthe COPCs concentrations for the down-

•1% RHfMfuiU^ Care' 
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gradient wells fi'om the period ofthe wastewater impoundment excavation througli the end of 
2005 were provided to you in the January 2006 submittal. 

The up gradient well (MW-11) closest to the site ofthe historic release that occurred prior to 
Eastman's ownership ofthe property continues to show significant, consistent improvements due 
to natural attenuation. Historical and recent COPCs concentrations for this well continue to 
show trends of decreasing concentrations for all constituents. Based upon existing data, the 
COPCs remaining in up gradient well MW-11 are not migrating toward the down gradient 
compliance wells, where historical potentiometric flow direction data indicates they should be 
detected if present. With no significant concentrations appearing in the down gradient wells over 
a period of historical grotmdwater monitoring data of greater than twenty years, it is apparent 
that the remaining contamination is confined within the property boundaries and continues to 
demonstrate a consistent downward concentration of COPCs due to natural attenuation. The 
removal ofthe wastewater impoundments and installation of an impermeable cap of that area has 
also improved the situation by decreasing the flow to groundwater of any potential sources of 
COPCs. This can be seen fi-om the continual improvement of data from well MW-5D. Based on 
this compelling data, and a lack of objection from ADEM to Eastman's request to terminate 
groundwater monitoring at this site, this letter serves as Eastman's notice of its intent to terminate 
the groundwater monitoring program as authorized by the closure plan, and serves as our final 
groimdwater monitoring report. 

We appreciate ADEM's cooperation and assistance with the closure of this site. If you have any 
questions or concerns, please feel free to contact me. 

Richard J. Guinn, Ph.D. 
Technical Associate 

cc: Mr. Wayne Holt, Water Division, hidustrial Section 

V? 



g e o t e c h n i c a l . a n a l y t i c a l , m a t e r i a l s . e n v i r o n m e n t a l 

3514 Gteembofo A»enue (35401) 

Drawer 1128 Decatur. Floienca . Montgomery. Tuaoloosa ALABAMA 

Tustcioosa, AlabonHi 35403 Albany. Yalcknta GEORGIA 

Telephone 205.345.0816 

Fouimile 205.345.0992 

ww«.nUNCcoin 

June 16, 2006 

Mr. Richard Guinn 
Eastman-Chemical Company '- ' ". 
P.O. Box511, Bid. 54D 
Kingsport, TN 37662 

Re: Groundwater Sampling 
Moundville Plant Site 

Dear Mr. Guinn: 

Attached is one copy of the results of the June 7, 2006 sampling of groundwater from four 
monitoring wells at the Moundville site. TTL sampled the wells requested to be sampled for this 
event by Eastman Chemical. A copy of ADEM's Groundwater Moriitoring Report Fomi for the four 
sampled wells are attached. 

This sampling event was originally performed on May 3,2006; however, the groundwater samples 
were not analyzed within the holding time required by EPA Method 8260 as outlined in "Test 
Methods for Evaluating Solid Waste Physical/Chemical Methods,' EPA. SW-846. The samples 
taken in May were therefore not analyzed and the wells were re-sampled on June 7,2006 and the 
appropriate analyses conducted. The field data sheets from the May event are included in this 
report, in the event you wish to review the field data for your information. 

This is the final sampling event unless we are notified otherwise that sampling must continue. 
Should you have any questions, please do not hesitate to call (205) 345-0816. If has been a 
pleasure to provide you these services. 

Sincerely, 

TTL, Inc. 

(j{uu^-6^ (j^Xh^J^cLu^ 
Laura Whitaker, P. G. 

LW 
enclosures 
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g e o t e c h n i c a l • a n a l y t i c a l . m a t e r i a l s • e n v i r o n m e n t a l 

3516 Creemboro Avenue 

POOrower1128(35403) 

Tu!(aloo«i, AL 354D1 

Date: 12-Jun-06 

2O5.345.0816tel 

205.343.0635 fax 

nUNC.com 

CLIENT: Lawter International, Inc 
Project: Moundville Monitoring Weils - 0600-058 

Lab Order: 060607043 

Lab ID: 060607043-001 

Client Sample ID: MW-3 

Analyses Result Limit 

Collection Date: 06/07/2006 9:30 

Matrix: Aqueous 

Units DF Date Analyzed 

VOLATILES BY GC/MS 
1,2,4-Trimcthylben2ene 

1,3,5-Trimelhylbenzene 

Benzene 
Oicyclopentadlene 

Ethylbenzene 

m,p-Xylene 

Naphthalene 

n-Propylbenzene 

o-Xylene 

Styrene 

-Toluene- -

Lab ID: 060607043-002 

Client Sample ID: MW-4 

Analyses 

VOLATILES BY GC/MS 
1,2,4-Trimethy Ibenzene 

1,3,5-Trimelhylbenzene 

Benzene 

Dicyclopentadiene 

Ethylbenzene 

m, p-Xylene 
Naphthalene 

n-Propylbenzene 

o-Xylene 

Styrene 
Toluene 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

Result 

< 0.005 

< 0.005 

< 0.005 

0.008 

< 0.005 
< 0.005 
< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

SW8260B 
0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

Limit 

SW8260B 
0.005 

0.005 

0.005 

0.005 

0.005 
0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

Prep: 
mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mgA. 

mgA. 

mg/L 

mg/L 

- mg/L 

Analyst: VJB 
1 06/08/2006 11:46 

1 06/08/200611:46 

1 06/08/2006 11:46 

1 06/08/200612:04 

1 06/08/200611:46 

1 06A)6/200611:46 

1 06rt)8/2006 11:46 

1 06A)fl/2006 11:46 

1 06A)8/2006 11:46 

1 06/08/2006 11:46 

^ -1 ^ 06/08/2006 11:45 . ' 

Collection Date: 06/07/2006 10:20 

Units 

Prep: 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

Matrix: Aqueous 

DF Date Analyzed 

Analyst: VJB 
1 06/08/2006 12:19 

1 06^38/2006 12:19 

1 06/08/200612:19 
1 06/08/2006 12:57 

1 06/08/2006 12:19 

1 . 06/08/2006 12:19 

1 06/08/2006 12:19 
1 06/08/2006 12:19 

1 06/08/2006 12:19 

1 05/08/200612:19 

1 06/08/2006 12:19 

Page 1 of 3 ve C. Martin, Chemist 
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3514 Greensboro AveflUB 

PO Drawer 1128(354031 

TiKcalaoM, AL 35401 

g e o t e c h n i c a l • a n a l y t i c a l • m a t e r i a l s • e n v i r o n m e n t a l 

Date: 12-Jun-06 

205J45.08U tel 

205.343.0615 fox 

wwyfcTTUMCcom 

CLIENT: Lawter International, Inc 
Project: Moundville Monitoring Wells - 0600-058 

Lab Order: 060607043 

Lab ID: 060607043-003 

Client Sample ID: MW-5D 

Analyses - , . - _ . Result Limit 

Collection Date: 06/07/200611:30 

Matrix: Aqueous 

Units DF Date Analyzed 

V O L A T I L E S B Y G C / M S 

1,2,4-Trimethylbenzena 

1,3,5-Trimethylbenzene 

Benzene 

Dicyclopentadiene 

Ethylbenzene 

m,p-Xylene 

Naphthalene 

n-Propylbenzene 

o-Xylene 

Styrene 

. ^To luene ^ . ^ _ . ^ 

Lab ID: 

Client Sample ID: 

- - - — — - - -"— -

060607043-004 

MW-11 

0.015 

< 0.005 

0.005 

< 0.005 

0.010 

< 0.005 

0.032 

< 0.005 

0.011 

< 0.005 

< 0.005 . 

S W 8 2 6 0 B 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

Prep: Analyst: VJB 
mg/L 1 06/08/200612:53 

mg/L 1 06/08/2006 12:53 

mglL 1 06/08/200612:53 

mg/L 1 06/08/2006 13:54 

m g l . 1 06/08/200612:53 

mg/L 1 06/08/2006 12:53 

mg/L 1 06/08/200612:53 

mg/L 1 06/08/2006 12:53 

mg/L 1 06/08/2006 12:53 

mg/L 1 06/08/2006 12:53 

mg/L 1 - 06A)8/200612:53"' 

Collection Date: 06/07/2006 12:20 

Matrix: Aqueous 

Analyses 

V O L A T I L E S B Y G C / M S 

1,2,4-Trimefhylbienzene 

1.3.5-Trimethylbenzene 

Benzene 

Dicyclopentadiene 

Elhylt)enzene 

m, p-Xylene 

Naphthalene 

n-Propylbenzene 

o-Xylene 

Styrene 

Toluene 

Result Limit Units 

1.73 

0.663 

< 0.025 

0.193 

0.244 

0.875 

1.19 

0.141 

1.22 

0.232 

0.040 

S W 8 2 6 0 B 

0.050 

0.025 

0.025 

0.005 

0.025 

0.025 

0.050 

0.025 

0.050 

0.025 

0.025 

Prep: 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

DF Date Analyzed 

Analyst: VJB 
10 06/09/200612:04 

5 06/08/200616:37 

5 06/08/200616:37 

1 06^8/2006 15:07 

5 05/08/200616:37 

5 06/08/200616:37 

10 06/09/200612:04 

5 06A)8/200616:37 

10 06/09/2006 12:04 

5 06/08/2006 16:37 

5 06/08/2006 16:37 

Page 2 of 3 
ve C. Martin, Chemist 



35U Greensboro Avenue 

PODnimr 1128(35403) 

Tuscolooso, AL 35401 

g e o t e c h n i c a l • a n a l y t i c a l • m a t e r i a l s - e n v i r o n m e n t a l 

Date: 12-Jun-06 

205.345.0816 tel 

205.343.0635 loji 

wwyiTTUNCcom 

CLIENT: Lawter Intemational, Inc 

Project: Moundville Monitoring Wells - 0600-058 

Lab Order: 060607043 

Lab ID: 060607043-005 

Client Sample ID: Tnp Blank 

Analyses Result. - Limit 

Collection Date: 06/07/2006 0:00 

Matrix: Aqueous 

Units DF Date Analyzed 

VOLATILES BY GC/MS 
1,2,4-Trimethylbenzene 

1,3,5-Trlmethylbenzene 

Benzene 

Dicyclopentadiene 

Ethylbenzene 

m,p-Xylene 

Naphthalene 

n-Propylbenzene 

o-Xylene 

Styrene 

^Toluene _ 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

< 0.005 

SW8260B 
0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

0.005 

Prep: 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

mg/L 

/Analyst: VJB 
06/08/2006 17 

06/08/2006 17: 

06/08/2006 17 

06/08/2006 16: 

06/08/2006 17: 

06/08/2006 17 

06/08/2006 17: 

06/08/2006 17 

06/08/2006 17: 

06/08/2006 17: 

06/08/200617: 

11 

11 

11 

35 

11 

11 

11 

11 

11 

11 

11 

Page 3 of 3 
e C. Martin, Chemist 



g e o t e c h n i c a l > a n a l y t i c a l • m a t e r i a l s • e n v i r o n m e n t a l 

3516 Greensboro Avenue 

PO Grower 1128(35403) 

Timaloon, AL 35401 

2O5.345.0ai6 lei 

205.343.0635 (ox 

www.nUNCcom 

Date: 12-Jun-06 

CLIENT: Lawter Intemational, Inc 
Project: Moundville Monitoring Wells - 0600-058 
Lab Order: 060607043 

CASE NARRATIVE 

The samples were analyzed in accordance with Method 8260 outlined in "Test Methods for Evaluating Solid 
Waste Physical/Chemical Methods", EPA, SW-846. 

Page 1 of 1 

http://2O5.345.0ai6
http://www.nUNCcom


TTL WORK 
ORDER NUMBER 
060607 043 

Client: •T^TL ( Ll>tUiW ' ^ t ^ ^ / ^ f i r h o ^ A \ 

Sheet. -i_0( 

Chain of Custody f o r m 

1. Condition of Contents: 

SampI* Security Raqulremanta 

«1 
Contact: L<Ht>rtf^ WVvAV<s^e>r 

(^,^06 

Mailing Address:. 

City, State, Zip: _ 

Phone No.: 

Date: 

2. Sealed for Stripping By; 

3. Initial Contents Tamp- " ^ C t t °C Seal Applied Yes. No. 

{o- l '< '^ 
Sampled By: Z . PCAIC ^ ^y P?<J»-

Sample Site: L < ^ w k r l y f . ^ A l o u ^ J W i U ^ A ^ 

4. Sampling Status; g b m p l e t e . ^ Expected Completion Dale . 

5. Custody Seal Intact Upon Receipt by Laboratory: Yes. 

6. Condition ot Contents: ^ l ^ ^ ^ 

7. Comments: — Q ^ '• 

No. 

TTL Job No.:. Client R O . # 

8. Reporting Status: Routine; ASAP By 

( o ' Z \ - o ^ 

.; Rush By. 

Data 

\ o - l 
\ 
1 

N r 

Time 

V3o 
lo'to 
ll'3o 
\ T . JO 

Sample lO/Descilptlon 

MW'3 

> 

f 
Sb 

1̂  U 
T r l j , «\*JiC 

Sample 
Type 

SoUd, » « . 

\ \ 1 ' 

> ' 

Sample 
Method 

Qrib 

?< 

- f 

Comp 

#0f 
Contelnert 

_ ^ 

1 4 

PreMrvatWat 

net 

" f 

Anatyels Parameter* 

^ Z C o p )»* i d i c^ fc lo f ie^AAfH i t j ^L 

^ ' ' 

I f 

CUSTODY TRANSFERS PRIOR TO SHIPPING SHIPPING DETAILS 

Relinquished by: (signed) Date/Tinna 

P ^ L ^ P i u ^ U'l-oi^ 2 .35 p̂ ^ 
Received by (signed) Date/Time 

1 

2 

3 

Air Bill #:. 

Method ot Shipment 

Received By Lab: 

Date/Time P "~ J " 3^?<r/̂ ^ 
TTL, Inc. - Tuscaloosa Offlce/Latjoratory: 3516 Greensboro Avenue, Tuscaloosa, Alabama 35401, Telephone (205) 345-0816, FAX (205) 345-0992 

TTL, Inc. - Montgomery Ofllce: 4154 Lomac Street, Montgomery, Alabama 36106, Telephone (334) 244-0766, FAX (334) 244-6668 
TTL, Inc. - Florence Office: 523 South Wood Avenue, Florence, Alabama 35630, Telephone (256) 766-4622, FAX (256) 760-4626 

TTL, Inc. - Decatur Office: 310 Bank Street, Decatur, Alabama 35601, Telephone (256) 353-2910, FAX (256) 353-3944 
i i f W C . O l * . . ^ - — . . . « . ^ l A f - -



LABORATORY 
ADDRESS 

TTL. Inc. 
3516 Greenstxiro Ave. 
Tuscaloosa, AL 35401 

FACILITY NAME: Lawter Intemational 

PERMIT NUMBER: 
LAB TELEPHONE (205)345-0816 

ADEM-GROUNDWATER MONITORING REPORT 

SAMPLING DATE: 

WELL NUMBER: 

06/07/06 TIME: 9:30 a.m. PERSON COLLECTING SAMPLE: Z. Peak 

MW-3 

TOTAL DEPTH OF WELL: 53.9 

TOP OF CASING ELEVATION (MSL):. 

DEPTH TO WATER: 37.15 

VOL REMOVED BEFORE SAMPLING: 8.5 

INSIDE DIAMETER OF WELL CASING: 2 

ftBLS 

gal 

in. WELL CASING MATERIAL: 

Disposable Bailer 

ft BMP 

PVC 

Below SIZE: Below 

SAMPLING EQUIPMENT: (BAILER, PUMP. ETC.):. 

PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE: _ 
(glass, plastic) (qt, gal., etc.) 

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual characteristics, accessibility, etc.) 
Report due for dry wells also. 

Record Below 

Preservatives and sample containers: 
(Indicate the numt)er of each type used) 

^3 quart, plastic, no preservative 
3 : quart, plastic, with H2SO4 

" ^ ~' " — . ^ u a r t , plastic, with HN03'(urifiltered sample) 
:::2 quart, plastic, with HNO3 (sample field filtered) 
4 VOC vials 

Comments 
Specific conductance 
pH 
Temperature 
Color of sample 
Odor of sample 
Unusual characteristics 
Filter size, if filtered 
Weather conditions 
Accessibility of well 
Condition of well 
Other comments 

134 
4.96 
18.33'C 
Turbiditv= 28 NTU 

(pmhos/cm) 
(standard units) 
(degrees in F or C) 

None 
None 
N/A 
Sunny. 89'F 
Good 
Good 

MAIL ALL REPORTS TO: Phil Davis, Chief 
Ind/Haz Waste Branch 
ADEM 
P. O. Box 301463 
Montgomery. AL 36130-1463 

1 CERTIFY THAT ALL RESULTS ARE TRUE 
AND ACCURATE AND PERFORMED IN 
ACCORDANCE WITH PROCEDURES 
APPROVED BY EPA AND/OR ADEM. 

(^nature of responsible person) 

Number of Pages to follow: 3 

ADEM Fomn 270 03/94 

(Sections for containers, preservatives, 
comments, expanded with ADEM's permission) 



LABORATORY 
ADDRESS 

LAB TELEPHONE 

TTL. Inc. 
3516 Greensboro Ave. 
Tuscaloosa. AL 35401 
(205)345-0816 

FACILITY NAME: 

PERMIT NUMBER: 

Lawter Intemational 

ADEM-GROUNDWATER MONITORING REPORT 

SAMPLING DATE: 06/07/06 

WELL NUMBER: 

TIME: 10:20 a.m. PERSON COLLECTING SAMPLE: Z. Peak 

MW-4 

TOTAL DEPTH OF WELL:. 52.5 

TOP OF CASING ELEVATION (MSL):. 

DEPTH TO WATER: 43.67 

VOL REMOVED BEFORE SAMPLING:. 

INSIDE DIAMETER OF WELL CASING: 2 

ftBLS 

gal 

in. WELL CASING MATERIAL: 

Disposable Bailer 

ft BMP 

PVC 

SAMPLING EQUIPMENT: (BAILER, PUMP, ETC.):. 

PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE Below 
(glass, plastic) 

SIZE: Below 
(qL, gal., etc.) 

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual characteristics, accessibility, etc.) 
Report due for dry wells also. 

Record Below 

Preservatives and sample containers: 
(Indicate the number of each type used) 

-— quart, plastic, no preservative 
;;;; qUBTt, plaStjC, Wlth HjSO, 

- — ^s^-—- quart plastic, with HNO3 (unfiltered sample) 
^̂ ^ quart, plastic, with HNO3 (sample field filtered) 
4 VOC vials 

Comments 
Specific conductance 
pH . 
Temperature 
Color of sample 
Odor of sample 
Unusual characteristics 
Filter size, if filtered 
Weather conditions 
Accessibility of well 
Condition of well 
Other comments 

128 
5.56 
19.71 °C 
Turbidity^ 468 NTU 

(p mhos/cm) 
(standard units) 
(degrees in F or C) 

None 
None 
N/A 
Sunny, 89T 
Good 
Good 

MAIL ALL REPORTS TO: Phil Davis, Chief 
Ind/Haz Waste Branch 
ADEM 
P. O. Box 301463 
Montgomery, AL 36130-1463 

I CERTIFY THAT ALL RESULTS ARE TRUE 
AND ACCURATE AND PERFORMED IN 
ACCORDANCE WITH PROCEDURES 
APPROVED BY EPA ANp/OR ADEM. 

i O U X y ^ ^ 7 L { < - ^ 
(signature of responsible person) 

Number of Pages fo follow: 2_ 

ADEM Fonn 270 03/94 

(Sections for containers, preservatives, 
comments, expanded with ADEM's permission) 



LABORATORY 
ADDRESS 

TTL, Inc. 
3516 Greensboro Ave. 
Tuscaloosa. AL 35401 

FACILITY NAME: Lawter Intemational 

PERMIT NUMBER: 
LAB TELEPHONE (205)345-0816 

ADEM-GROUNDWATER MONITORING REPORT 

SAMPLING DATE: 06/07/06 

WELL NUMBER: 

TIME: 11:30 a.m. PERSON COLLECTING SAMPLE; J. Peak 

MW-5D 

TOTAL DEPTH OF WELL: 85.2 

TOP OF CASING ELEVATION (MSL):. 

DEPTH TO WATER: 51.75 

VOL REMOVED BEFORE SAMPLING:. 

INSIDE DIAMETER OF WELL CASING: 

17 

ftBLS 

gal 

in. _WELL CASING MATERIAL: 

Disposable Bailer 

ft BMP 

PVC 

SAMPLING EQUIPMENT: (BAILER, PUMP, ETC.): _ 

PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE: Below SIZE: Below 
(glass, plastic) (qt, gal., etc.) 

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual characteristics, accessibility, etc.) 
Report due for dry wells also. 

Record Below . 

Preservatives and sample containers: 
(Indicate the number of each type used) 

;2= quart, plastic, no preservative 
^i:^ quart, plastic, with H2SO4 _ „ _ . , 

^ ~ ' ^ " " — quart, plastic, with HNO3 (unfiltered sample) 
— quart, plastic, with HNO3 (sample field filtered) 
4 VOC vials 

Comments 
Specific conductance 
pH 
Temperature 
Color of sample 
Odor of sample 
Unusual characteristics 
Filter size, if filtered 
Weather conditions 
Accessibility of well 
Condition of well 
Other comments 

116 
6.14 
20.65 °C 
Turbidity = 348 NTU 

(ijmhos/cm) 
(standard units) 
(degrees in F or C) 

Slight indistinguishable odor 
None 
N/A 
Sunny, 89T 
Good 
Good 

MAIL ALL REPORTS TO: Phil Davis, Chief 
Ind/Haz Waste Branch 
ADEM 
P. O. Box 301463 
Montgomery, AL 36130-1463 

I CERTIFY THAT ALL RESULTS ARE TRUE 
AND ACCURATE AND PERFOf^MED IN 
ACCORDANCE WITH PROCEDURES 
APPROVED BY EPA AND/qp ADEM. 

(signature of responsible person) 

Number of Pages to follow: 1 

ADEM Form 270 03/94 

(Sections for containers, preservatives, 
comments, expanded with ADEM's permission) 



LABORATORY 
ADDRESS 

TTL. Inc. 
3516 Greensboro Ave. 
Tuscaloosa, AL 35401 

FACILITY NAME: Lawter Intemational 

PERMIT NUMBER: 
LAB TELEPHONE (205) 345-0816 

ADEM-GROUNDWATER MONITORING REPORT 

SAMPLING DATE: 06/07/06 TIME: 12:20 p.m 

WELL NUMBER: MW-11 

PERSON COLLECTING SAMPLE: J. Peak 

TOTAL DEPTH OF WELL: 40.2 

VOL REMOVED BEFORE SAMPLING: 7.4 

TOP OF CASING ELEVATION (MSL):. 

ft BLS DEPTH TO WATER: 26.82 

gal 

ft BMP 

INSIDE DIAMETER OF WELL CASING: 2 in. WELL CASING MATERIAL:-^ 

Disposable Bailer 

PVC 

SAMPLING EQUIPMENT: (BAILER, PUMP, ETC.):. 

PRESERVATIVES USED: Below SAMPLE CONTAINER: TYPE Below SIZE: Below 
(glass, plastic) (qt, gal., etc.) 

Comments: (To include weather conditions, condition of well, color of sample, odor, unusual characteristics, accessibility, etc.) 
Report due for dry wells also. 

Record Below 

Preservatives and sample containers: 
(Indicate the number of each type used) 

: ^ quart, plastic, no preservative 

Comments 
Specific conductance 
pH 
Temperature 
Color of sample 
Odor of sample 
Unusual characteristics 
Filler size, if filtered 
Weather conditions 
Accessibility of well 
Condition of well 
Other comments 

quart, pbstic, wjth HjSO^ 
quart, plastic, with HNO3 (unfiltered sample) 
quart, plastic, with HNO3 (sample field filtered) 
VOC vials 

225 
5.44 
19.66 "C 

(p mhos/cm) 
(standard units) 
(degrees in F or C) 

Turt?iditv= 127 NTU 
Strong indistinguishable odor 
None 
N/A 
Sunny. 89'F 
Good 
Poor (broken casing, t)ent stand up cover) 

MAIL ALL REPORTS TO: Phil Davis, Chief 
Ind/Haz Waste Branch 
ADEM 
P. O. Box 301463 
Montgomery, AL 36130-1463 

1 CERTIFY THAT ALL RESULTS ARE TRUE 
AND ACCURATE AND PERFORMED IN 
ACCORDANCE WITH PROCEDURES 
APPROVED BY EPA AND/OR ADEM. 

(signature of responsible person) 

Number of Pages to follow: 0 

ADEM Form 270 03/94 

(Sections for containers, preservatives, 
comments, expanded with ADEM's permission) 



GROUNDWATER MONITORING REPORT 

\_ONwVcy "Xi^-Wrpgv.-V^oHv^ 

6-1-ofc 
fn ' ' } ' '= '^ 

Facility Name; 

Sample Date: 

Purge Date: 

Diameter of Well Casing: 

Total Depth of Well (TD): 

One Well Volume: 

Purging Equipment; 

Field Parameter Equipment (brand & SN): 

Time: 

Well Number: 

< \ O o 

A A V O - ^ 

SS.^J 

I .S 
bgAicftUtJ- ^ ^ ^ 

inches 

feet 

gal 

TTL Project No.: 

Person Collecting Sample: 

Top of Casing Elevation (MSL): 

Well Casing Material: f ^ C 

Depth of Water (DW): _ _ _ 2 2 _ J - f _ -

X3 ^ ^ gal X5 _ _ _ _ _ _ gal 

Qfa^o . o 5 ? 

T> PecK. 

Sampling Equipment: IW;t^,^ 6&; •tC-

yjx o^At't* 

Time 

Volume (gal.) 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond. (pmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron l> 

Alkalinity 

Sulfide 

^'.o-^ 
\ 

\ ^ S ^ 
\z<^ 
G.l 5 

^ . ^ t > 

3tn.3 
^ ^ 

?:oU 
-L 

1^3/ 
l l ) 0 
5 2^ 
«?.l<p 

c<:\ i 
4 

(2-3^ 
\r^o 

M.ieZ 

7-7^ 
l Z U i 3 3 ^ S 
^^5 5 ' ^ ( o ^ 

QUS 
(o 

\1.13 
1 2 ^ 
^ . 7 0 
^ ' t l 
^ 7 M X 
3 2 3 

<V/5a 
I 

l-5?-31 
13*-/ 
^ . ^ ^ 
f - ^5 
3/95'^ 
f I S 

;. 

1, 
:i 

• | 

1 

' • 

1 

1 

' 

• 

Total Volume Purged: 

Weather Conditions: 

Accessibility of Well; 

Unusual Characteristics: 

Other Comments: 

Color of Sample: 2-ft H^o Odor of Sample: J ^ ^ 

- ^ 
Condition of Well; 51 ^eSi 

F:\Secrelary\MISC\F0Rlv1S\GWM Rnt .i MIII« vie 

file:///_ONwVcy
file:///1.13
file://F:/Secrelary/MISC/F0Rlv1S/GWM


GROUNDWATER MONITORING REPORT 

L.tlj^ie/- '%f\rtr/^o.-\^otie^ 

(o- l -
l o - l ' o h 

Facility Name: 

Sample Date: 

Purge Date; 

Diameter of Weli Casing: 

Total Depth of Well (TD): 

One Well Volume; 

Purging Equipment; 

Field Parameter Equipment (brand & SN): 

Time: 

Well Number; 

\ o \ 2 0 

52 S 
I .S 

\> f^ lt«^Ve<^ M-r 

Inches 

feet 

gal X3 

TTL Project No.: 

Person Collecting Sample: 

Top of Casing Elevation (MSL): 

Well Casing Material: P ^ < ^ 

Depth of Water (DW): M 3 . ( o l 

H.S" gal X5 gal 

Sampling Equipment: 

i S t oHftfofco 
t W . ' c o i - f J - i <u \ ^ r 

Time 

Volume (gal.) 

Water Level (ft.) 

Temperature ("C) 

Sp. Cord, (pmhos) 

pH 

D.O. 

ORP 

Turtjidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron 11 

Alkalinity 

Sulfide 

lo'.oH 
\ 

t.a.o'K 

n? 
5 ' ' 9 i ' 
^ ' V \ 
n S ^ . i 

H-ob 

\ o : o t 

-x-

r^.^-z-
it»<* 
s.- i i 
^m 
-Zbo.L 
S-S"? 

\ 0 ' , o 1 

3 

\'^n<\ 
\ i \ 3 

S.(oS 
4.a*} 

15%.V 
5*?^ 

j O ' J O 

4-

111-7C 
l-J-a 

5 .S-? 
^J<y 

2 S J . 7 
74,7 

lo' lZ. 

5-

l<^.7| 
\ ^? 
^.SC 
•S.i9 
'^S4..7 
CH? 

I 

. 
, 

Total Volume Purged: 

Weather Conditions; 

Accessibility of Well: 

Unusual Characteristics: 

Other Comments: 

SM gal Color of Sample: 

5Ut*t^^ % V ? 
4fcg ti^^ Odor of Sample: fJOHiy 

âo4 Condition of Well: kflOt 

F:\Seaetary\MISC\FORMS\GWM Rpt J Mills.xls 

file:///o/20
file://F:/Seaetary/MISC/FORMS/GWM


GROUNDWATER MONITORING REPORT 

V^O-J^ker "XfjWj^/AViOAJfcl 

( p - 7 - o b 

I p - l ' Q ^ 

r* 

Facility Name; 

Sample Date; 

Purge Date: 

Diameter of Well Casing; 

Total Depth of Well (TD): 

One Well Volume: 

Purging Equipment; 

Field Parameter Equipment (brand & SN): 

Time: 

Well Number: 

^S z 
s.u 

b ^ U w ^ a<u\r.r' 

ir'3^ 
MW-S(^ 

inches 

feel 

gal 

TTL Project No.: 

Person Collecting Sample: 

Top of Casing Elevation (MSL): 

Well Casing Material: ' PV C 

Depth of Water (DW): > ^ / ^ - ^ 

0 (>0( >S» 

M e t K -

X3 n gal 

Sampling Equipment: .1 
X5 gal 

t>H/Vl0(a=> 
^.d\t''\<nf Bally 

Time 

Volume (gal.) 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond. (pmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron 11 

Alkalinity 

Sulfide 

(OfSI 
I 

A / ^ 
'J/^21 
/ ^ 3 
(g '̂̂ n 
L.f^ 
\q<n 
H(pf^ 

/ n t ^ 
3 

x\.n 
1 2 1 

S^Zl 
I(g03 
To 

r / ) - ^ 

6 

îr̂  
N3> 
(b.3c? 
^nt 
/V-3.^ 
QO-

/ / / p v 
^ \ 

A/. r^ l 
( 3 n 
G.7.2. 
B.Of l 
131,^ 
i(^h 

/ l ua 
rz 

^0'^-!> 
IZU 
bJ^9 
5-^/ 
(Z(-( 
I9(e 

an ' ' ' ' r — 

Skn^s 
f ( ^ 
b. to 
3.7/ 
IZ^U 
^ < ; ^ 

' 

flyJ 
n 

uSO.^f 
( ( ( f 
(q.ici 
^ . i o 
/gV^/ 
roi 

Total Volume Purged; 

Weather Conditions; 

Accessibility of Well; 

Unusual Characteristics: 

Other Comments; 

iZ gal 

^ • - ^ ^ ^ 

Color of Samp le : 3 ^ 2 NTO Odor of Sample; < ' ^ / i j / t f ( U t ^ b f ^ J 

9 ^ Condition of Well; gaJt/-. 

F:\Secretarv\MISC\FORMS\riWM Rnt .i uiii.> vi.-

file://F:/Secretarv/MISC/FORMS/riWM


GROUNDWATER MONITORING REPORT 

Facility Name; 

Sample Date: 

Purge Date; 

Diameter of Well Casing; 

Total Depth of Well (TD): 

One Well Volume; 

Purging Equipment: 

L a > w W " X A e r ^ l f l - V j a ^ a . ^ 

lo- l 'O ^ 
C ' l ' O ^ 

Time: 

Well Number; 

I 2 •' -2 o 
A^vi'\l 

z ' 
Ho.7. 

^ . ^ 

Field Parameter Equipment (brand & SN); 
t ^ ( ^ ^ bo.\W 

inches 

feet 

gal 

TTL Project No.: 

Person Collecting Sample: 

Top of Casing Elevation (MSL): 

WeU Casing Material: t ^ C 

Depth of Water (DW); Z ( f i - S Z 

X3 (p . S gal X5 gal 

c» 
3 

i ^ Q O - o 

. 9 ^ a ^ 

SJi-

Sarripling Equipment: 

V J - X o H / V | c f a o 
Dg(i(.V^W ( ^ i i ^ 

Time 

Volurrie (gal.) 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond. (pmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron II 

Alkalinity 

Sulfide 

W^sn, 
\ 

1'i'*>'^ 
^ ^ * ^ 

6. Z I 
l . t / 7 

|'J?/'i 
U<̂  

l l ' T ^ 
1 . 

V . ' ^ i 
7,52-
S-.S-s-

2., S-1 
1^2.6 
\\(fi 

11-5? 
M 

f z i . 3 ^ 
T Z * ^ 
S.S"! 

^ . j « 
19|,V 
lo4 

l?;^3 

b 

1 .0 , o t / 

^ 2 3 
5-. 5-2 
^ .?? 
12^^(^ 

^ i D O * 

\ 

I2:e'5 

7 ^ r y 
• 7 

)«^.6t 
'izr 

5vy 
s.n 
X^ML 

> \ ooo 

r 

|. 

X 

-.. 

• 

j 
' 

1 

Total Volume Purged: 

Weather Conditions; 

Accessibility of Well: 

Unusual C^iaracteristics: 

Other Comments; 

-1.4 gal Color of Sample: Odor of Sample: S h"P*^j 
/ • • r 

^WWy % V ^ 

J ^ Condition of Well: 
^ nr 
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TTL 
g e o t e c h n i c a l • a n a l y t i c a l • m a t e r i a ^ l s • e n v i r o n m e n t a l 

3516 Gfceniboro Avenue (25401) 

Ore wer 1123 

Tuscnlona, Aiabama 354413 

Telephons 205.345JJ814 

Facsirals 205.345.11992 

w w w . n U N C a i i n 

Client 1-awL^W X jWAJ6 . -h 'o»^a ( 

Decatur . HorancB . .Montgoraaiy. Tuscaloata ALABAMA 

Albanr.Valdntn GECRGIA 

Date: _(^^ 7-o^ 

Instrument 

or Serial 

No. 

Parameter Initial 

Reading 

Calibration 

Standard 

Reading 

Buffer 

Reading 

Tap Water 

Reading 

Tap Waler 

Reading 

Tap Water 

Reading 

oHMoho Co^d \ 3 ^ n /V/3 I 4 t 3 i l ^ 

9H 
PH 

Te^, 
^ 0 

7.0C7 7 . 0 

LV.QO 

% , 1 1 

f<tJo^ 1d^ -^ /^"^o 7,qo.o |l,(^.S 

?.t7 

Calibrafa'on: 

Maintenance: 

Remarks: 

Piekt Techaician 
^ J VJuJi^ 

F:\Puh/ir\Maintf»nan<-rtl t<»mn 2. Ai>C^r~->—i.i—^-—'^> 

http://www.nUNCaiin


GROUNDWATER MONITORING REPORT 

L ^ o A - c r " ^ f J ^ r ^ A . - h t a / j g l 

B-Z-<^i-
6-3 

Facility Name; 

Sample Date: 

Purge Date: 

Diameter of Well Casing: 

Total Depth of Well (TD): 

One Well Volume: 

Purging Equipment: 

Field Parameter Equipment (brand & SN); 

Time: 

Well Number; 

^:/H 
MU^-3 

Z " 
. S J L J L 

1. \ 
Bailee 

Inches 

feet 

gal 

TTL Project No.: 

I Person Collecting Sample; 

'_ Top of Casing Elevation (MSL): 

Well Casing Material; " f \/<l< 

Depth of Water (DW): 3 ^ . ' \ I 

X3 %. CD gal X5 gal 

0 ( m O O - c? S jr 

-Z^ f < j ^ 

Sampling Equipment: 

/ r r Q^(\iob<? 
. ^ ^ <r-

Time 

Volume (gal.) 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond. (pmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron 11 

Alkalinity 

Sulfide 

\.n 
0.3 

/ x . w r 

133 
l,.o-L 
^ .5W 
343: i 
i p . - L 

V-S I 
I 

IS.o'^ 

{ • h i -

5 . Z 2 
6».<?£. 
•sv*?./ 

17.7 
« 

^ 5 S 

Z 

\ ^ .o3 

133 
4 . * l t 
4,.S3 

3W1.V 
1 1 1 

V - s n 
M 

n . o i 
j 3 ^ 

4 . t W 
^.5V 
3S«. l 
^*= i i 

^ . ' o o 

a 

17.*IV 
I3TL 

<4.̂ *? 
7.o' i{ 

3V«).T, 
31) 

4:ot / 

^ 

n.*^*) 
133 
* ^ . ? ! 
^.XT. 

333.) 

qs .7 

' 

Total Volume Purged: 

Weather Conditions: 

Accessibility of Well; 

Unusual Characteristics: 

Other Comments; 

J gal Color of Sample: p . ) i j ^ Odor of Sample: A J o M t 

U:iLii Condition of Well; go^fv^ 
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GROUNDWATER rrtONlTORlNG REPORT 

Facility Name: 

Sample Date: 

Purge Date: 

Diameter of Weli Casing: 

Total Depth of Well (TD): 

One WeU Volume; 

Purging Equipment: 

L.Quth, /'^ir:^Ki<*Xf^^n^ 
J-'S-ot^ 
^ - " ^ 3 - O C T 

Time; 
Well Number; 

2 Z ^ 
>^A/-y 

s-z. < 
AX 

Inches 

feet 

gal 

TTL Project No.: 0 C p ( 7 o ^ ^ ^ ^ 
• • Person Collecting Sample: Z . ' ^J 'S^ ~T-e.*-**—-

Top of Casing Elevation (MSL); _ ^ 

WeU Casing Material: P ^ ^ 

Depth of Water (DW): "^3, (0 *-/ 

X3 £^. ^ gal X 5 _ gal 

J). />^^V>^ Sampling Equipment; JiuJ^iAlA • n - ^ 
Field Parameter Equipment (brand & SN): ^ 

Time 

Volume (gal.) 

Water Level (ft.) 

^ f 3 n 
O.J? 

Temperature CO 1 9 - 1 1 
Sp. Cond. (pmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron 11 

Alkalinity 

Sulfide 

^ ' , 3 ^ 
/ 

/^'IJP 
] ^ ^ / ! < 

S-'H^ 5-^7 
r^^ 
:^r^'^ 
7^-V 

L.3U> 
^ ^ L / f , 

N < A ^ ^ 

Q i U c ? 

z 

H . i o 
i s I 

S'3^ 
</.^l 
V^.</ 
A ^ * ^ l H 

\f<.i 0^4/^10 (> 0 

^ t ^ Z i9/c/V <itU(, 
3 

\\.î <S 
I S < i 

JS- 'C/^ 

3^^ i^ 
;?77W 
A i ^ i J ^ 

V sr 
1 

19.6^ l^'L,^ 
111 izl 

5 ' V 3 S'-Q^ 
J^^Q 
J i V l f l . t 

A ^ < j < / 

. ^ ' ( f f O 

^ ( . f . S ^ 

A H q ^ \ 

1 

. 

.' 

-

Total Volume Purged: 

Weather Conditions: 

Accessibility of Well: 

Unusual Characteristics: 

Other Comments: 

gal Color of Sample: NruJr'Y 

^ 

> < i . < ^ 

tL(i^ 

Odor of Sample: 

Condition of Well: r ^ . , ^ y ^ 

A//A 

^ 

FASfKr rp to rvAmo/^ lc r 



GROUNDWATER MONITORING REPORT 

Facility Name: _ 

Sample Date; _ 

Purge Date: 

Diameter of Well Casl 

L - A t ^ V t ^ 'Xt->Vtr/je>:h'or'<k( 

S - 3 - o U 
S ' S ' O ^ 

ng: 2 " 

Time: _ 

Well Number; _ 

1 

ii 

f l - .C?S f 

A A W ' 

nches 

Total Depth of Well (TD): ^ S ' Z feet 

One Well Volume: 

Purging Equipment: 

Fleld Parameter Equipment (bra nd&SN) : 

Time 

Volume (gal.) 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond. (tjmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

Carbon Dioxide 

Iron 11 

Alkalinity 

Sulfide 

J0"i3o 

o -S 

l o , l < ^ 
^^3 

( p ^ 3 o 

b - T , ! 

nzA 
S'C-Z 

Total Volume Piirged; 

Weather Conditions: 

Accessibility of Well: 

Unusual Characteristics; 

Other Comments: 

)o-^33 

1 

l o . 12 

<^Z 

s-.^y 
5 .3L 

nz.r 
77.3 

y ; j i o 

]al 

10V3-1 ) o m 3 

4 

Z o . f l 

\ a ' L 

5 . ^ ^ 
^.75-
17^.-H 

3o.s-

% 

a o . i s " 
US' 

fc.lH 
M.-z^ 

• m ? . 3 
HH.6 

lO-MS' 
\Z 

Z o . t f i f 

n^ 
O.SI 
3.*?:? 
«>2.fc» 

- I M . ^ 

\ 7 gal Color of Sample: 

7 / 
sJ 

5D 

TTL Project No.: _ 

Person Collecting Sample; _ 

Top of Casing Elevation (MSL): 

Well Casing Material: 

Depth of Water (DW): 

X3 n . i gal X5 

Sampling Equipment; ', p 

o f a o o - < osry 
2.ffe<vU-

S'l. 57 

Jo^S•3 

IC 
i: 

Zo.3fe 
I H l 
6».i7 
3.75-
^ Y 7 
^v^ 

\ 

1 1 V j Odor of Sample: 

Condition of Well; qboJ 
J 

jal 



GROUNDWATER MONITORING REPORT 

Facility Name: 

Sample Date: 

Purge Date: 

Diameter of Well Casing 

Total Depth of Well (TD) 

One Well Volume: 

Purging Equipment; 

LduThi^ /)ofev^ij^ir^<^ 
Time; 
Well Number: 

iz; 13 

^ 
MlA^-n 

/• 

yg . ;g 
A ^ 

Inches 

feet 
gal 

Fleld Parameter Equipment (brand & SN): NJ S > £ > ^ A W U p 

TTL Project No.: 

Person Collecting Sample: 

Top of Casing Elevation (MSL); 

Well Casing Material: J ^ V ^ 

Depth of Water (DW): o i (f i ' ^ ^ 

X3 < ^ . ^ gal X5_ gal 

Sampling Equipment; 7^ ' . RgJL^ . ^ - ^ 

O(ooo^ O 5*8 

Time 

Volume (gal.) ( 
///sr2> l l : ^ t if::^3 //.'ir^r 
9.3 

Water Level (ft.) 

Temperature (°C) 

Sp. Cond.Jpmhos) 

pH 

D.O. 

ORP 

Turbidity (NTU) 

Pump Setting 

2 0 . t r j ^ 

/ 

^ £ > . / / 

2 3 ^ tiOQ 
r^^o .̂̂ r 
/^/6.<V 
k l . l 

Carbon Dioxide 

Iron II 

Alkalinity 

Sulfide 

^•jr(S> 

v.^y 
llt,S'2. 
X i y . l 

z 

iq'us 
J i q i 
.r'S'3 
.?.-?2. 
/iiJ?.*/ 
7 2 . 6; 

. 

3 

/^.:5 7 
<50^ 
r ^.T^ 
3.7<:. 

/(. iT/ Ŝ  
W-*̂  

///-siT^^ / 2 ; o 3 
^ 7 

/(?.^7 /f.^V 
Z Z ? 

S^u"? G» 
ir. ^ ? 
/.r?. /? 
CL.^ 

.J^-r 
j r . 5 3 
3. 2 ( f 

/r̂ .̂  
3oC. 

1 

1 

;: * 

-

Total Volume Purged; 

Weatfier Conditions: 

Accessibility of Well: 

Unusual Characteristics: 

Other Comments; 

• ^ ^ 3 gal Color of Sample; N'T^ 'Z.^ ir Odor of Sample: , f-//-̂ ^̂  {cJ}^) 

M ^ Condition of Well: SS 

c.»o ^ 



3576 Gfeembaro Avenue (35401) 

Drawer 1123 

Tuscflloou, Alabama 354(3 

Telephone 2(15J45i iai i 

Focsinijle21BJ45.0992 

wwMcTTUNCxom 

g e o t e c h n i c a l • - a n a l y t i c a I • m a t e r i i r l s • e t i v i r o n m e t i t a f 

Client L^v-jVcr 'J.tjXcrA^cJn^j^aS_ 

Decatu/. Florenca . Montgomety. Tusffl/amn AUfiAAtA 

Alboiiy. Voldosta GEORGIA 

Date: 
- - 5 - 3 . o f c 

Instrument 
or Serial 

No. 

Parameter Initiai 
Reading 

Calibration 
Standard 
Reading 

Buffer 
Reading 

Tap Water 
Reading 

Tap Water 
Reading 

Tap Water 
Reading 

o4Mot,o Co^^ m ^ ^ /HQ 

fH 
fli 

ne/ ̂ y . 

T^^-
J L 

7-°l 
q.o7 

7.00 
Lf..O£7 

74o 
-̂  

q\3> 
7 . oe? 

«4,<30 

-Z^Wo 
-̂

0| ,7H 

Calibration: 

Maintenance: 

Rsmarlcs: 

I.l I Ml W ^ w . — 

:hnij|i. Field TechnijPan 
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ONIS "TREY" GLENN, 111 

r~ 'CTOR 

f- :.-.b" îri.?. Dypar tn i tn t .-if !;.ivironi:ieri';r:l IV-iiir-.-̂ qc-m;.--'.-.:. 
.•:<J';>in-;.i.ii;arii;i,<-,.-DV 

MOOColiseum Blvd. 36110-2059 • Post Office Box 301463 
Montgomery, Alabama 36130-1463 

(334)271-7700 
FAX (334) 271-7950 

February 29, 2008 

Mr. Richard Campo 
Alabama Biodiesel Corporation 
12982 Cherokee-Bend Road 
Moundville, Alabama 35474 

Re; Termination of groundwater monitoring activities 

Dear Mr. Campo: 

Base on the information submitted by Eastman Chemicals, inc., the Department concurs 
with the request to cease groundwater monitoring activities. In the event of a new release or 
additional data that indicates elevated levels of constituents of concern, additional sampling 
may be necessary. 

The Department understands that the Alabama Biodiesel Corporation intends to reenroll this 
site in the Brownfieid Redevelopment and Voluntary Cleanup Program. Please contact 
Larry Norhs, Chief of the Redevelopment Section at (334)279-3053 or by email at 
lan@adem.state.al.us for assistance with the application process. 

Sincerely, 

t t -Ay t 

James L. Bryant. PE 
Chief, Environmentai Services Branch 

JLB/ln 

30B RILF.Y 
GOVERNOR 

B i r m i n g h a m Branch 

• '••'. V-ji.:..:^ ; , i - i , j 

' • •• : r i jT. . ; L ^ : . : J O ^ - 1 - ' U ; 

I ' jS: - • i ^ r . ' D S 

Decatur Branch 

i r : 5 : : . i ' : ; : : ; ; - i w d . S. 

L'cC'irui. AL j=.?03-':.t 

^ J . i . i ' ^ . ; - ^ - : ? 

M o b i l e Branch 

;;.: rer^merer RO.K-

' - e . AL ; c 6 ; S - i i v 

,••-••1 ' . .:-'0-T-.-«i 

M o b i l e - C o a s i a l 

•••; ^1 Con-nn^nue.". C 

\ : c b t i r . - . l : 6 6 \ i - ] -

; ; 5 i u ^ : r > = ; ? ^ 

mailto:lan@adem.state.al.us
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.Mabama Department of 
F.nvironmeiital Manasicmcnt 

Countv Man of .A 

Waler Syslcin Facililics 

Sample Poiiils 

Sample Schedules / 
I'.ANLs/l'lans 

Sile Visits Milestones 

Operators .-Ml POC 

L 

VVater Division 

Water Svstem Search 
Violations 
r.nibrcement Actions 

Assistance .Actions 

Compliance Schedules 

TOC/Alkalinity Results 

L.RAA (TTHM/HAA5) 

Drinkinaj Water IJranch 

Help 

rCR Sample Results 

Recent I'ositive TCR 
Results 

Other Chemical iU-sulls 

Chemical Results by: 
Name Code 
Recent Non-TCR 
Sample Results „ . 

TTHM 1IAA5 
Summaries 

PBCU Summaries 

Chlorine Summaries 

Turbidity Summaries 

TCR Sample 
Summaries 

W a t e r Sy.stem Detail r n fo rma t ion 
Water Svstem No.: 
Water System 
Name: 
Prineipal County 
Seived: 
Principal Cily 
Served: 

AL0000651 

MOUNDVILLE WATER WORKS 

HALE 

MOUNDVILLE 

Federal Type: 
I'ederal 
Source: 
System 
Status: 

.Activity Date: 

C 

GW 

A 

06-01-1975 

W a t e r System C o n t a c t s 
Type 

AC - Administrative 
Contact 

DO - Designated 
Operator 

List of Operators Con 

Contact 
WYATT, JOSHAUA 

P.O. Box 98 
MOUNDVILLE, AL 35474 
SMITHERMAN, AUBREY 

P 0 BOX 485 
MARION, AL 36756 

iplete Point of Contact List 

Communication 

Phone Type 
BUS - Business 

Value 
205-371-2641 

Sources of W a t e r 
iName 

WELL 2 
WELL 1 

Type 
WL 
WL 

.Activit\' 
A 
A 

Availabilit\' 
P 
P 

Source W a t e r Pe rcen tages 
Surface Water 
Ground Water 

Ground Water UDI 

0 
100 

0 

Surface Water Purchased 
Ground Water Purchased 

Ground Water UDI 
Purchased 

0 
0 

0 

W a t e r Pu rchase s 

System No. System iName Facility ID Facilit) Name 
Water 
Finish 

No Water Purchases 



B u v e r s of W a t e r 
Water System No. 

ALOOO1509 
Name 

HALE COUNTY WATER AUTHORITY 

A n n u a l O p e r a t i n g Period(s) 
Ettective IJeyin 

Date 
01-28-2008 

Effective End 
Date 

No End Date 

Start 
iVIonth/Dav 

1/1 

End 
.VIonth/Dav 

12/31 

Type 

R 

Population 

4200 

Service Connec t i ons 
Type 

RS 
Count 
1400 

Meter Type 
ME 

.Vleter Size 
0 

Service Area 
Code 

R 
Name 

RESIDENTIAL AREA 

- ------ Retfuiatinjo; Agencies 
Name 

ALABAMA DEPT. OF ENVIRONMENTAL 
MGT. 

.Alias/Inspector 

Water System Historical Mames 

Historical Name(s) 

System Certification Requirements 

Certification .Name Code Beuin Date 

W S Flow Rates 

Type 

AVPD - Average Daily 
Production 

TLDS - Total Design Capacity 

EMRG - Total Emergency 
Capacity 

Quantity 

1101203 

792000 

1440000 

UOM 

GPD 

GPD 

GPD 

Type 

WS Measures 

Quantity UOM 



WS Indicators 

Type 

SSWP - State Source Water 
Program 

Value 

NO 

Date 

03-12-2009 



.Mabama Department of 
Environmental Manajiement 

County Mar» of A 

Waler Syslein Pacililies 

Sample Points 

Sample Schedules / 
FANLs/Plans 

Site Visits Milestones 

Operaiors .All POC 

L 

Water Division 

Water Svstem Search 
Violations 
F.nlbrcement Actions 

.Assistance Actions 

Compliance Schedules 

rOC/Alkalinily Results 

LRAA(TTHM/HAA5) 

Drinkintr Water Branch 

Help 

TCR Sample Results 

Recent Posiii\e TCR 
Results 

Other Chemical Results 

Chemical Results by: 
Name Code 
Recent Non-TCR 
Samt:)le Results 

1 rilM 1IAA5 
Summaries 

PBCU Summaries 

Chlorine Summaries 

Turbidilv Summaries 

ICR Sample 
Summaries 

W a t e r Svstem Detail Iri fo rmat ion 
Water Svstem No.: 
Water System 
Name: 
Principal County 
Served: 
Principal Cily 
Served: 

AL0001509 

HALE COUNTY WATER AUTHORITY 

HALE 

GREENSBORO 

Federal TApe: 
Federal 
Source: 
System 
Status: 

.Activity Date: 

C 

GW 

A 

03-01-1979 

W a t e r Sys tem Con tac t s 

Type Contact Communication 

AC - Administrative 
Contact 

THOMAS, RONNIE 
P.O. Box 416 

GREENSBORO. AL 36744 

DO - Designated 
Operator 

Electronic 
Type 

SMITHERMAN, AUBREY 
Artesian Utilities - Corporate 

Office 
P O BOX 875 

SELMA, AL 36702 

EMAIL 
Email 

Value 

asmitherman@artesianwater.net 

Phone 1 ype 
BUS - Business 
MOB - Mobile 

EMERG -
Emergency 

BUS2 - BUSINESS2 

Value 
334-875-5607 
334-375-1088 

334-526-1827 

334-382-4281 
^ist of Operators Complete Point of Contact List 

Sources of Water 
.Name 

GREENSBORO 
AKRON 
WELL #2 
WELL 1 
WELL 4 
WELL 3 

MOUNDVILLE 
FAUNSDALE WATER WORKS 

Type 
CC 
CC 
WL 
WL 
WL 
WL 
CC 
CC 

Activitv 
A 
A 
A 
A 
A . 

• A • . 

A 
A 

.Availabilitv 
P 
P 
P 
P 
P 
P 
E 
E 

mailto:asmitherman@artesianwater.net


S o u r c e VVater Pe rcen tages 
Surface Water 
Ground Water 

Ground Water UDI 

0 
60 

0 

Surface Water Purchased 
Ground Water Purchased 

Ground Water UDI 
Purchased 

0 
40 

0 

W a t e r Purchases 

System No. 

AL0001767 

AL0000909 

AL0000645 

AL0000651 

System Name 

AKRON WATER SYSTEM 

FAUNSDALE WATER WORKS 

GREENSBORO UTILITIES 
DEPARTMENT 

MOUNDVILLE WATER 
WORKS 

Facility ID 

DS200 

DS200 

DS200 

DS200 

Facility Name 

DISTRIBUTION 
SYSTEM 

DISTRIBUTION 
SYSTEM 

DISTRIBUTION 
SYSTEM 

DISTRIBUTION 
SYSTEM 

Water 
Finish 

Not • 
Treated 

Treated, 
not 

Filtered 

Treated, 
not 

Filtered 

Treated, 
not 

Filtered 

Buvers of W a t e r 
Water System No. 

AL0001767 
AL0000909 
AL0000914 
AL0001427 

.Name 
AKRON WATER SYSTEM 

FAUNSDALE WATER WORKS 
LINDEN UTILITIES BOARD 

PERRY COUNTY WATER AUTHORITY 

A n n u a l O p e r a t i n g Perio(l(s) 
Effective Begin 

Date 
01-01-2004 

Effective End 
Date 

No End Date 

Start 
Month/Dav 

1/1 

End 
Month/Dav 

12/31 

Type 

R 

Population 

8802 

Service Connec t ions 
Type 
RS 

Count 
3180 

Meter Type 
ME 

Meter Size 
. 0 

Service Area 
Code 

R 
Name 

RESIDENTIAL AREA 



Regulatinj 
.Name 

ALABAMA DEPT. OF ENVIRONMENTAL 
MGT. 

J Agencies 
.Alias/Inspector 

Wate r System Historical Names 
Historical Name(s) 

System Certification Requirements 
Certification Name Code Bes;in Date 

WS Flow Rates 

fypc 

AVPD - Average Daily 
Production 

Quantity 

1523773 

UOM 

GPD 

WS Measures 

Type Quantity' UOM 

WS Indicators 

Type 

SSWP - State Source Water 
Program 

Value 

NO 

Date 

03-12-2009 
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ALABAMA DEPARTMENT OF ENVIRONMENTAL MANAGEMENT 
WATER DIVISION - WATER QUALITY PROGRAM 

CHAPTER 335-6-11 
WATER USE CLASSIFICATIONS FOR INTERSTATE AND INTRASTATE 

WATERS 

TABLE OF CONTENTS 

335-6-11-.01 The Use Classification System 
335-6-11-.02 Use Classifications 

335-6 -11 .01 The Use Classification Svstem. 

(1) Use classifications utilized by the State of Alabama are as follows: 

Outstanding Alabama Water OAW 
Public Water Supply PWS 
Swimming and Other Whole Body Water-Contact Sports S 
Shellfish Harvesting SH 
Fish and Wildlife F&W 
Limited Warmwater Fishery ^ ~ LWF 
Agricultural and Industrial Water Supply A&I 

(2) Use classifications apply water quality criteria adopted for 
particular uses based on existing utilization, uses reasonably expected in the 
future, and those uses not now possible because of correctable pollution but 
which could be made if the effects of pollution were controlled or eliminated. Of 
necessity, the assignment of use classifications must take into consideration 
the physical capability of waters to meet certain uses. 

(3) Those use classifications presently included in the standards are 
reviewed informally by the Department's staff as the need arises, and the entire 
standards package, to include the use classifications, receives a formal review 
at least once each three years. Efforts currently underway through local 201 
planning projects will provide additional technical data on certain streams in 
the State, information on treatment alternatives, and applicability of various 
management techniques, which, when available, will hopefully lead to new 
decisions regarding use classifications. Of particular interest are those 
segments which are currently classified for any usage which has an associated 
degree of quality criteria considered to be less than that applicable to a 
classification of "Fish and Wildlife." . As rapidly as it can be demonstrated that 
new classifications are feasible and attainable on these segments from an 
economic and technological viewpoint, based on the information being 
generated pursuant to water quality studies and the planning efforts previously 
outlined, such improvement will be proposed. For those segments where such a 
demonstration cannot be made, use attainability analyses describing in detail 

11-1 



335-6-11-.02 

the factors preventing attainment of the "Fish and Wildlife" use will be prepared 
pursuant to federal requirements and updated as new information becomes 
available. 

(4) Although it is not explicitly stated in the classifications, it should 
be understood that the use classification of "Shellfish Harvesting" is only 
applicable in the coastal area and, therefore, is included only in the Mobile 
River Basin and the Perdido-Escambia River Basin. It should also be noted that 
with the exception of those segments in the "Public Water Supply" classification, 
every segment, in addition to being considered acceptable for its designated use, 
is also considered acceptable for any other use with a less stringent associated 
criteria. 

(5) Not all waters are included by name in the use classifications 
since it would be a tremendous administrative burden to list all stream 
segments in the State. In addition, in virtually every instance where a segment 
is not included by name, the Department has no information or stream data 
upon which to base a decision relative to the assignment of a particular 
classification. An effort has been made, however, to include all major stream 
segments and all segments which, to the Department's knowledge, are currently 
recipients of point source discharges. Those segments which are not included 
by name will be considered to be acceptable for a "Fish and Wildlife" 
classification unless it can be demonstrated that such a generalization is 
inappropriate in specific.instances. . - -

Author: James E. Mclndoe. 
Statutory Authority: Code of Alabama 1975, §§22-22-9, 22-22A-5, 22-22A-6, 
22-22A-8. 
History: May 5, 1967. Amended: June 19, 1967; April 1, 1970; 
October 16, 1972; September 17, 1973; May 30, 1977; December 19, 1977; 
February 4, 1981; April 5, 1982; December 11, 1985; March 26, 1986; 
September 7, 2000; May 27, 2008. 

335-6-11-.02 

(1) 

Stream 

Use Classifications. 

THE ALABAMA RIVER BASIN 

INTERSTATE WATERS 

From To Classification 

ALABAMA RIVER MOBILE RIVER Claiborne Lock and F&W 
Dam 

ALABAMA RIVER Claiborne Lock and Frisco Railroad 
Dam Crossing 

S/F&W 

ALABAMA RIVER Frisco Railroad 
Crossing 

River Mile. 131 F&W 

11-2 



335-6-11- .02 

S t ream 

(14) THE WARRIOR RIVER BASIN 

INTRASTATE WATERS 

From To Classification 

WARRIOR RIVER TOMBIGBEE RIVER 

WARRIOR RIVER 

WARRIOR RIVER 

WARRIOR RIVER 

WARRIOR RIVER 

WARRIOR RIVER 

WARRIOR RIVER 

Locust Fork 

Locust Fork 

Locust Fork 

Locust Fork 

Mulberry Fork 

Five miles u p s t r e a m 
from Big Prairie 
Creek 

Eight miles u p s t r e a m 
from Big Prairie 
Creek 

Warrior Lock a n d 
Dam 

Five miles u p s t r e a m 
from Big Prairie 
Creek 

Eight miles u p s t r e a m 
from Big Prairie 
Creek 

Warrior Lock and 
Dam 

S/F&W 

"PWS/'S/F&W 

S/F&W 

Oliver Lock and Dam F&W 

Oliver Lock a n d Dam Hurr icane Creek 

Hurr icane Creek 

Bankhead Lock a n d 
Dam 

J u n c t i o n of Locust 
a n d Mulberry Forks 

Jefferson C o u n t y 
Highway 61 (Maxine) 

U. S. Highway 31 

B a n k h e a d Lock a n d 
Dam 

J u n c t i o n of Locust 
a n d M u l b e n y Forks 

Jefferson County 
Highway 61 (Maxine) 

F&Wi 

S/F&Wi 

PWS/S /F&W 

PWS/S/F&W 

U. S. Highway 31 F&W 

County road between PWS/F&W 
Hayden and County 
Line 

County road be tween Its source 
Hayden a n d County 
Line 

F&W 

J u n c t i o n of Locust 
and Mulberry Forks 

Burn t Cane Creek 
(9 miles below Cordova) 

PWS/S /F&W 

>Applicable dissolved oxygen level below existing i m p o u n d m e n t s is 4.0 mg / l . 

1 1 - 4 4 
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Alabama Ecological Services Field 
Southeast Region 

ES Finder 
Service Finder 
Office Finder 
Contact Finder 

General Information 
Staff Directorv 
Office Highlights 
Hunting/Fishing 
Information 
Outreach/Media 
Endangered Species 
Section 7 
Consultation 
Environmental 
Contaminants 
Habitat Conservation 
Planning 
Partners for Fish and 
Wildlife 
Tower Site Forms and 
Information 

Alabama's Federally Listed Species 

Alabama map. Credit: USFWS 

By County-March 2, 2010 

We are continually updating this list and, therefore, it may be 
incomplete and is provided strictly for informational purposes. This 
list does not constitute any form of Section 7 consultation. We 
recommend that you contact our office (Daphne, AL Field Office -
USFWS) for more current, site specific information prior to project 
activities. To be certain of occurrence, surveys should be conducted 
by qualified biologists to determine if a Federally protected species 
occurs within a project area. Locations of designated critical habitat 
have also been included for your information. You can also take a 
look at our critical habitat web portal, featuring CH maps across the 
country. 

Alabama Counties: Autauga / Baldwin / Barbour / Bibb / Blount / 
Bullock / Butler / Calhoun / Chambers / Cherokee / Chilton /. 
Choctaw / Clarke / Clay / Cleburne / Coffee / Colbert / Conecuh / 
Coosa / Covington / Crenshaw / Cullman / Dale / Dallas / DeKalb / 
Elmore / Escambia / Etowah / Fayette / Franklin / Geneva / Greene / 
Hale / Henry / Houston / Jackson / Jefferson / Lamar / Lauderdale / 
Lawrence / Lee / Limestone / Lowndes / Macon / Madison / 
Marengo / Marion / Marshall / Mobile / Monroe / Montgomery / 
Morgan / Pern/ / Pickens / Pike / Randolph / Russell / Shelby / St. 
Clair / Sumter / Talladega / Tallapoosa / Tuscaloosa / Walker / 
Washington / Wilcox / Winston -

Key to codes on list: 

E - Endangered 
T - Threatened 
C - Candidate Species 
(P) - Possible Occurrence 
BGEPA - Bald & Golden EagleProtection Act 



Fayette 

T - Orange-nacre mucket mussel Hamiota (= Lampsilis) perovalis 
E - Dark pigtoe mussel Pleurobema furvum 
T - Fine-lined pocketbook mussel Hamiota (= Lampsilis) altilis 

Critical Habitat: 

• Species—ovate clubshell, triangular kidneyshell, Alabama 
moccasinshell, orange-nacre mucket, dark pigtoe 

• Location—North River, Clear Creek 

Franklin 

E - Gray bat Myotis grisescens 
E - Indiana bat Myotis sodalis (P) 
E - Cumberlandian combshell mussel Epioblasma brevidens 
T - Lyrate bladder-pod Lesquerella lyrata 
E - Leafy prairie clover Dalea foliosa 
E - Tennessee yellow-eyed grass Xyris tennesseensis 
C - Slabside pearlymussel Lexingtonia dolabelloides 

Geneva 

T - Gulf sturgeon Acipenser oxyrinchus desotoi 
E - Red-cockaded woodpecker Picoides borealis 
E - Gentian pinkroot Spigelia gentianoides var gentianoides 
C - Southern sandshell Lampsilis australis 
C - Fuzzy pigtoe Pleurobema strodeanum 
C - Choctaw bean Villosa choctawensis 
C - Tapered pigtoe Quincuncina burkei 

Critical Habitat: 

• Species—Gulf sturgeon 
• Location—Pea River, Choctawhatchee River 

Greene 

E - Wood stork Mycteria americana 
T - Orange-nacre mucket mussel Hamiota (= Lampsilis) perovalis 
T - Alabama moccasinshell mussel Medionidus acutissimus 
E - Southern clubshell mussel Pleurobema decisum 
E - Ovate clubshell mussel Pleurobema perovatum 
E - Heavy pigtoe mussel Pleurobema taitianum 
T - Inflated heelsplitter mussel Potamilus inflatus 
E - Stirrup shell mussel Quadrula stapes 
E - Mitchell's satyr butterfly Neonympha mitchellii mitchellii 

Critical Habitat: 

• Species—ovate clubshell, southern clubshell, Alabama 
moccasinshell, orange-nacre mucket 



Sumter 

E - Wood stork Mycteria americana 
BGEPA - Bald eagle Haliaeetus leucocephalus-
E - Ovate clubshell mussel Pleurobema perovatum 
T - Inflated heelsplitter mussel Potamilus inflatus 
E - Stirrup shell mussel Quadrula stapes 
E - Heavy pigtoe mussel Pleurobema taitianum 
T - Gopher tortoise Gopherus polyphemus 

Critical Habitat: 

• Species—ovate clubshell, southern clubshell, Alabama 
moccasinshell, orange-nacre mucket 

• Location—Sucarnoochee River 

Talladega 

E - Red-cockaded woodpecker Picoides borealis 
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis 
E - Coosa moccasinshell mussel Medionidus parvulus 
E - Southern pigtoe mussel Pleurobema georgianum 
E - Southern clubshell Pleurobema decisum 
E-TriangQiaf kidh^shellPfycM/)7anc/7t7s^reeh/7 
E - Tulotoma snail Tulotoma magnifica 
T - Painted rocksnail Leptoxis taeniata 
T - Lacy elimia (snail) E//m;a crenate//a 

Critical Habitat: 

• Species—triangular kidneyshell, Coosa moccasinshell, 
southern pigtoe, fine-lined pocketbook 

• Location—Cheaha Creek 

Tallapoosa 

E - Red-cockaded woodpecker Picoides borealis 
BGEPA - Bald eagle Haliaeetus leucocephalus 
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis 
T - Little amphianthus Amphianthus pusillus 

Tuscaloosa 

E - Red-cockaded woodpecker Picoides borealis 
E - Wood stork Mycteria americana 
BGEPA - Bald eagle Haliaeetus leucocephalus 
T - Flattened musk turtle Sternotherus depressus 
E - Southern clubshell mussel Pleurobema decisum 
E - Dark pigtoe mussel Pleurobema furvum 
E - Ovate clubshell mussel Pleurobema perovatum 
T - Alabama moccasinshell mussel Medionidus acutissimus 
T - Inflated heelsplitter mussel Potamilus inflatus 
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis 



C - Black Warrior waterdog Necturus alabamensis 
C - White fringeless orchid Platanthera integhlabia 

Critical Habitat: 

• Species—ovate clubshell, southern clubshell, Alabama 
moccasinshell, orange-nacre mucket, triangular kidneyshell 
dark pigtoe 

• Location North River, Sipsey River 

Walker 

T - Flattened musk turtle Sternotherus depressus 
E - Ovate clubshell mussel Pleurobema perovatum 
E - Triangular kidneyshell mussel Ptychobranchus greenii 
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis 
T - Mohr's Barbara's buttons Marshallia mohrii 
C - Black Warrior waterdog Necturus alabamensis 

Washington 

E - Wood stork Mycteria americana 
T - Gopher tortoise Gopherus polyphemus 
J - Gulf sturgeon Adpenser oxyrinchus desotoi 
T - Inflated heelsplitter mussel Potamilus inflatus 
E - Louisiana quillwort Isoetes louisianensis (P) 
C - Black pine snake Pituophis melanoleucus lodingi 

Wilcox 

BGEPA - Bald eagle Haliaeetus leucocephalus 
E - Wood stork Mycteria americana (P) 
T - Red hills salamander Phaegnathus hubrichti 
T - Gulf sturgeon Acipenser oxyrinchus desotoi 
E - Alabama sturgeon Scaphirhynchus suttkusi 
E - Heavy pigtoe mussel Pleurobema taitianum (P) 
C - Alabama pearlshell Margantifera marhanae 
C - Georgia rockcress Arabis georgiana 

Winston 

T - Flattened musk turtle Sternotherus depressus 
E - Red-cockaded woodpecker Picoides borealis 
T - Orange-nacre mucket mussel Hamiota (=Lampsilis) perovalis 
T - Alabama moccasinshell mussel Medionidus acutissimus 
E - Coosa moccasinshell mussel Medionidus parvulus 
E - Dark pigtoe mussel Pleurobema furvum 
E - Triangular kidneyshell mussel Ptychobranchus greenii 
T - Fine-lined pocketbook mussel Hamiota (=Lampsilis) altilis 
E - Ovate clubshell mussel Pleurobema perovatum 
T - Krai's water-plantain Sagittaria secundifolia 
T - Alabama streak-sorus fern Thelypteris pilosa var alabamensis 
C - Rush darter Etheostoma phytophilum 
C - Black Warrior waterdog Necturus alabamensis 
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science for a changing world 

Water-Data Rupon 2009 

02462500 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL 

Black Warrior-Tombigbee Basin 

Upper Black Warrior Subbasin 

LOCATION.-Lat 33°27'30", long 87°21'15" referenced to North American Datum of 1927, Tuscaloosa County, AL, Hydrologic Unit 03160112, at 
abandoned lock wall 300 ft above dam, 1.9 mi downstream from Big Yellow Creek, 23 mi northwest of Bessemer, and at mile 153.6. 

DRAINAGE AREA.-3,981mi2. 

SURFACE-WATER RECORDS 

PERIOD OF RECORD.-October 1928 to September 1936, October 1976 to current year. 

REVISED RECORDS.- WDR AL-84-1: Drainage area. 

GAGE.-Water-stage recorder. Datum of gage is NGVD of 1929: Prior to October 1,1998, gage datum was 173.50 ft higher. 

COOPERATION.-Records were provided by Alabama Power Company. 

U.S. Department of the Interior 

U.S. Geological Survey 
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02462500 BLACK WARRIOR RIVER AT BANKHEAD LOCK AND DAM NEAR BESSEMER, AL—Continued 

DISCHARGE, CUBIC FEET PER SECOND 

WATER YEAR OCTOBER 2008 TO SEPTEMBER 2009 

DAILY MEAN VALUES 

Day 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

Total 
Mean 
Max 
Min 
Cfsm 
In. 

Oct 

0 
0 
0 
0 
0 

0 
0 
0 
0 

953 

0 
0 
0 

1,010 
812 

0 
0 
0 
0 
0 

^- ' - - -Q 

917 
386 

0 
0 

0 
0 
0 
0 
0 

1.270 

5.348 
173 

" 1,270 
0 
0.04 
0.05 

Nov 

0 
0 
1) 

0 
0 . 

0 
0 
0 

135 
0 

0 
936 

1.070 
833 

0 

272 
574 

0 
0 
0 

' 0 
0 
0 
0 

179 

0 
0 
0 

1.370 
0 

— 

5.369 
179 

1.370 
0 
0,04 
0.05 

Dec 

0 
1.750 
1.960 
1.250 
2.140 

L350 
0 

2.130 
L360 
9,350 

22,800 
29,800 
13,600 
7.400 
4.990 

6.760 
12.100 
17.600 
11,000 
8.830 

8.300 
8.900 

10.800 
10.600 
10,500 

10.500 
10.400 
10,700 
10,800 
10,800 
10.700 

269,170 
8,683 

29,800 
0 

2.18 
2.52 

Jan 

10.700 
10.700 
10.700 
10.700 
10.600 

75.600 
124,000 
93,200 
74.700 
20,700 

24,900 
18,500 
18,500 
15,400 
10,500 

10,500 
10,500 
10,500 
10.500 
10.300 

10,300 
9.570 
8,200 
6.380 
3.930 

7.130 
5,380 
5,690 
5,230 
5,660 
4,880 

654,050 
21,100 

124,000 
3,930 

5.30 
6.11 

Feb 

1,230 
4,940 
6,370 
7,180 
6,130 

5.960 
3.730 
3.150' 
3.140 
3,160 

3.720 
5.440 
4,670 
2.690 
2.530 

3.940 
3,780 
4,000 
3,460 
3,940 

• 2,620" 
2.220 
3,100 
2,930 
2,580 

4,000 
11,000 
72.500 

— 
— 
— 

184,110 
6,575 

72,500 
1.230 

1.65 
1.72 

Mar 

62,900 
34,100 
14,100 
13,100 
10,100 

10,500 
10.500 
10,400 
3.000 
3.880 

4.650 
5,240 
6.990 
8.300 

28.400 

31.700 
23.800 
12.000 
10.600 
10.600 

7,460 
7.840 

10,100 
10,400 
11,900 

44,200 
43,100 
32,700 
32.700 
23.600 
18.400 

557.260 
17,980 
62.900 

3.000 
4.52 
5.21 

Apr 

16.800 
IS.OOO 
24.400 
16.400 
17.100 

11.400 
12.500 

"12.100 
10.300 
6.740 

S.900 
8.750 

11.600 
24,100 
18,100 

11.000 
10.400 
7.620 
7,380 
9,280 

12,800 
10,200 
6,810 
6.390 
3.640 

1.550 
3.120 
5.160 
3,870 
2.870 

— 

319.280 
10.640 
24.400 

1,550 
2.67 
2.98 

May 

3.040 
6.300 

15,000 
19.700 
19.200 

15.200 
24.900 
26,000 
17.400 
17.500 

19.500 
18.000 
18,000 
21.500 
15.200 

14.900 
17.500 
19.900 
17.300 
5.140 

2.800 
4.520 
2.430 
7.210 

10.500 

10.300 
8.200 
3.020 
6.990 
3.180 
3,020 

393,350 
12,690 
26,000 

2.430 
3.19 
3.68 

Jun 

4.760 
3.450 
2.570 
3.970 
6.490 

2.360 
2.550 
2.830 
2,520 
2.180 

2.270 
2.380 
4,360 
7,970 

11,800 

6.730 
7.710 
5.120 
4,430 
1,410 

1,040 
3,530 
2,830 
1,910 
2.130 

2.190 
976 

0 
2.980 
2.040 

— 

107.486 
3.583 

11.800 
0 

0.90 
1.00 

Jul 

2.430 
1.810 
1.300 

0 
0 

3,240 
1.810 
2.400 
1.760 
1,750 

1.730 
0 

5.100 
6.910 
2.530 

2.140 
3,930 
1,300 

0 
2,130 

2.420 
2.000 
1.510 
1.850 
1,320 

0 
1,740 
1,640 
1,560 
2,200 
3,030 

61,540 
1,985 
6,910 

0 
0.50 
0.58 

Aug 

5.730 
2.620 
3.310 
2.540 
2,540 

2,100 
2,380 
1,410 

0 
2,200 

2,280 
1,970 
2,090 
2,990 
1.5,80 

1.810 
3.240 
3.070 
1.820 
2.630 

2,260 
6,750 
2,170 
2,250 

960 

1,790 
1,660 
1.330 

404 
3.070 
2,560 

73.514 
2.371 
6.750 

0 
0.60 
0.69 

Sep 

4.420 
1.640 
1,550 
1.510 • 
3.590 

967 
2,080 
2,820' 
3.370 
2.960 

5.500 
5.990 
2.580 
2,570 
2.990 

4.700 
4.010 
8.140 

28,100 
27,900 

23,500 
20,200 
12.400 
13.000 
10.500 

33.800 
38.000 
11,100 
10,500 
7,530 

... 

297,917 
9,931 

38.000 
967 

2.49 
2.78 

STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1929 - 2009. BY WATER YEAR (WY) 

Mean 
Max 
(WY) 
Min 
(WY) 

Oct 

2.271 
11.990 
(1933) 

15.2 
(2008) 

Nov 

4.513 
32.560 

(1930) 
1.97 

(2008) 

Dec 

7,588 
32.480 
(1933) 

85.2 
(2008) 

Jan 

10,960 
24,030 
(1998) 

500 
(2008) 

Feb 

11,870 ' 
35,550 
(1990) 

2,464 
(2000) 

Mar 

13.630 
38.030 
(1929) 

2.263 
(2007) 

Apr 

9.990 
29.230 
(1979) 

841 
(1986) 

May 

6.289 
27.260 
(2003) 

315 
(2007) 

Jun 

3,333 
21.670 
(1997) 

182 
(1936) 

Jul 

2.954 
13.400 
(1989) 

410 
(1931) 

Aug 

1.962 
4.557 

(1985) 
404 

(1929) 

Sep 

2,262 
9,931 
(2009) 

65.4 
(1931) 
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SUMMARY STATISTICS 

Annual total 

Annualmean 

Highest annual mean 

Lowest annual mean 

Highest daily mean 

Lowest daily mean 

Annual seven-day minimum 

Maximum peak f low 

Maximum peak stage 

Annual runoff (cfsm) 

Annual runoff (inches) 

10 percent exceeds 

50 percent exceeds 

90 percent exceeds 

Calendar Year 2008 

1.257.354 

3.435 

33.500 

^ 
•••o 

0.863 

11.75 

9.870 
1.760 

•''0 

May 16 

M any days 

Jan 17 • 

Water Year 2009 

2.928.394 

8.023 

124.000 

0̂ 

0̂ 

2.02 

27.36 

18.400 
3,720 

•••o 

J;in 7 

Many days 

Oct 1 

Water Years 1929-2009 

6.443 

10.210 

2,526 
143,000 

^ 
=H) 

143.000 

255.60 

- 1 . 6 2 

21.99 

14.400 

2.990 

240 

1980 

2007 

Apr 13, 1979 

Many days 

Sep 29, 1931 

.^pr 13, 1979 

Jan 11, 1984 

-

.Some undetermined amounts of leakage may have occurred during periods reported as zero tlow. 

O 
O 
Lil 
CO 

Q: 
LU 
Q . 

CJ 

CO 
D 

o 
LU 
O 
cr. 
< 
X • 
o 
w 
Q 

1,000,000 

500,000 

200,000 

100,000 

50,000 

20,000 -

10,000 

5,000 

2,000 

1 , 0 0 0 -

500 

200 

100 

50 

2 0 -

10 

1 1 1 1 1 • • — I r 

o N 
2008 

M M 
2009 
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GAGE HEIGHT, FEET 

WATER YEAR OCTOBER 2008 TO SEPTEMBER 2009 

DAILY MEAN VALUES 

Day 

1 
2 
3 
4 
5 

6 
7 
8 
9 
10 

11 
12 
13 
14 
15 

16 
17 
18 
19 
20 

21 
22 
23 
24 
25 

26 
27 
28 
29 
30 
31 

Mean 
Max 
Min 

Oct 

254.65 
254.59 
254.54 

254.51 
254.46 

254.38 
254.40 
— 
254.77 

254.85 

254.77 

254.81 
254.81 
254.73 
254J3 

254.44 
254.47 
254.49 

254.48 
254.47 

254.45 
254.37 
254.30 

254.26 
254.25 

254.22 
254.19 
254.15 
254.13 
254.12 
254.24 

— 
... 

Nov 

254.20 
254.15 

254.13 
254.12 
254.11 

254.10 
254.09 . 

254.03 
254.00 
254.05 

254.05 
254.15 
254.18 
254.29 
254.44 

254.49 

254.47 
254.48 
254.49 

254.53 

254.54 

254.53-
254.53 
254.53 . 
254.54 

254.51 
254.51 

254.54 
254.58 
254.49 
... 

254.33 
254.58 
254.00 

Dec 

254.61 

254.65 
254.39 

254.35 
254.47 

254.44 

254.46 
254.32 
254.31 
254.27 

254.80 
254.74 

254.60 
254.78 
254.62 

254.66 
254.95 
254.63 
254.60 
254.85 

254.75 
254.94 

254.53 
254.26 
254.32 

254.41 
254.35 
254.52 
254.87 
254.67 
254.40 

254.57 
254.95 
254.26 

Jan 

254.68 
254.61 

254.75 
254.72 
254.66 

255.03 
254.58 
254.46 

254.23 
254.36 

254.84 
254.46 

254.90 
254.61 

254.67 

254.81 
254.88 
254.92 

254.86 
254.71 

254.52 
254.21 

254.23 
254.41 
254.62 

254.72 
254.55 
254.49 
254.71 
254.88 
254.71 

254.64 
255.03 
254.21 

Feb 

254.56 

254.69 
255.04 
254.86 
254.96 

254.84 

254.83. 
254.83 
254.77 
254.92 

254.85 
254.86 

254.78 
254.98 
254.86 

254.73 
254.72 
254.80 
254.77 

254.85 

^254.88 
254.88 
254.82 

254.84 
254.92 

254.88 
254.71 
254.63 
— 
— 
— 

254.82 
255.04 

254.56 

Mar 

254.38 

254.42 
254.61 
254.87 
254.70 

254.57 
254.36 
254.41 
254.54 
254.94 

254.76 
254.56 

254.35 
254.36 
254.54 

254.26 
254.61 
254.72 

254.94 
254.91 

254.61 
254.80 
254.19 
254.15 
254.53 

254,66 
254.39 
254.52 
254.54 
254.34 
254.38 

254.55 
254.94 

254.15 

Apr 

254.79 

254.65 

254.59 
254.49 

254.56 

254.58 
254.88 
254.61 
254.45 
254.22 

254.33 
254.21 

254.33 
254.59 

254.38 

254.45 
254.29 
254.32 

254.36 
254.55 

257.80 
254.49 
254.44 

254.53 
254.65 

254.70 
254.85 
254.83 
254.54 
254.60 
... 

254.54 

254.88 
254.21 

May 

254.63 
254.67 
254.79 

254.59 
254.55 

254.50 
254.89 
254.57 
254.54 

254.53 

254.56 
254.56 
254.58 
254.69 
254.49 

254.86 
254.91 
254.76 
254.55 
254.15 

254.82 
254.78 
254.86 

254.65 
254.53 

254.93 
254.63 
254.62 
254.78 
254.70 
254.56 

254.65 
254.93 
254.15 

Jun 

254.68 
254.64 
254.79 
— 
... 

254.84 

254.65 
254.44 
254.43 
254.52 

254.56 
254.59 

254.72 
255.00 
254.56 

254.71 

254.80 
254.68 
254.62 
254.72 

254.86" 

254.77 
254.66 

254.65 
254.73 

254.72 
254.74 

254.65 
254.56 
254.45 
.... 

— 
... 

Jul 

254.37 

254.41 
254.51 
254.72 
254.74 

254.58 
254.63 
254.74 

254.73 
254.74 

254.73 
254.67 

254.69 
254.51 
254.29 

254.52 
254.77 

254.76 
254.73 
254.72 

254.62 
254.55 
254.67 

254.70 
254.69 

254.54 

254.51 
— 

254,57 
254.66 
254.77. 

— 
... 
... 

Aug 

254.71 

254.62 
254.64 
254.62 
254.65 

254.61 
254.61 
254.68 
254.57 

254.55 

254.58 
254.66 
254.75 
254.76 
254.79 

254.70 
254.61 
254.42 

254.38 
254.53 

254.79 " 
254.89 
— 
— 
... 

... 
— 
— 

. — 

— 
... 

— 
— 
... 

Sep 

254.80 
254.80 
254.85 

254.87 
254.75 

254.72 
254.84 

254.89 

254.81 
254.81 

254.92 
254.78 

254.48 
254.42 

254.61 

254.67 
254.65 
254.90 

254.80 
... 

... 
254.62 
254.67 

254.85 
254.47 

254.60 
254.61 
254.35 
254.47 
254.29 
... 

• 

— 
... 

-4 — 
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Table OP-1. Profile of General Demographic Characteristics: 2000 
Geographic area: Tuscaloosa County, Alabama 

[For information on confidentiality protection, nonsampling error, and definit ions, see text] 

Subject 

Total population 

SEX AND AGE 
Male 
Fennale 

Under 5 years 
5 to 9 years -
10 to 14 years 
15 to 19 years 
20 lo 24 years 
25 to 34 years .̂ . . 
35 to 44 years 
45 to 54 years 
55 to 59 years 
60 to 64 years 
65 to 74 years 
75 to 84 years 
85 years and over 

Median age (years) 

18 years and over 
Male 
Female 

21 years and over 
62 years and over 
65 years and over 

Male 
Female 

RACE ' T ' ~ 
One race 

White 
Black or African American 
American Indian and Alaska Native 
Asian 

Asian Indian 
Chinese 
Filipino 
Japanese 
Korean 
Vietnamese 
Other Asian ' 

Native Haw^aiian and Other Pacific Islander 
Native Havi/aiian 
Guamanian or Chamorro 
Samoan 
Other Pacific Islander ^ 

Some other race 
Two or more races 

Race alone or in combination with one 
or more other races: ' 

White 
Black or African American 
American Indian and Alaska Native 
Asian 
Native Hawaiian and Other Pacific Islander.. 
Some other race 

Number Percent Subject 

HISPANIC OR LATINO AND RACE 
Total population 

Hispanic or Latino (of any race) 
Mexican 
Puerto Rican 
Cuban 
Other Hispanic or Latino 

Not Hispanic or Latino 
White alone 

RELATIONSHIP 
Total population 

In households 
Householder 
Spouse 
Child 

Own child under 18 years 
Other relatives 

Under 18 years 
Nonrelatives 

Unmarried partner. 
In group quarters 

Institutionalized population 
Noninstitutionalized populalion 

HOUSEHOLD BY TYPE 
Total households 

Family households (families) 
With own children under 18 years 

Married-couple.family 
'• With own children under 18 years 
Female householder, no husband present. . . . 

With own children under 18 years 
Nonfamily households 

Householder living alone 
Householder 65 years and over 

Households with individuals under 18 years . . . . 
Households with individuals 65 years and over . 

Average household size 
Average family size 

HOUSING OCCUPANCY 
Total housing uni ts . ; 

Occupied housing units 
Vacant housing units 

For seasonal, recreational, or 
occasional use 

Homeowner vacancy rate (percent) 
Rental vacancy rate (percent) 

HOUSING TENURE 
Occupied housing units 

Owner-occupied housing units 
Renter-occupied housing units 

Average household size of owner-occupied units 
Average household size of renter-occupied units 

Number Percent 

164,875 100.0 

79,372 
85,503 

10,592 
10,853 
10,690 
14,558 
19,125 
22,959 
23,319 
21,366 

7,073 
5,775 

10,391 
6,115 
2,059 

31.9 

126,332 
59,677 
66,655 

113,451 
21,849 
18,565 
7,497 

11,068 

163,518 
112,320 
48,327 

372 
1,516 

297 
524 
129 
166 
198 
67 

135 
52 
12 
32 

4 
4 

931 
1,357 

113,445 
48,780 

957 
1,824 

119 
1,246 

48.1 
51.9 

6.4 
6.6 
6.5 
8,8 

11.6 
13.9 
14.1 
13.0 

• 4.3 
3.5 
6.3 
3.7 
12 

(X) 

76.6 
36.2 
40.4 
68.8 
13.3 
11.3 
4.5 
6.7 

99.2 
68.1 
29.3 

0.2 
. 0.9 

0,2 
0.3 
0.1 
0.1 
0.1 

0.1 

-
. 
-
-
-

0.6 
0.8 

68.8 
29.6 
0.6 
1.1 
0.1 
0.8 

164,875 
2,130 
1,126 

178 
103 
723 

162,745 
111,367 

164,875 
156,184 
64,517 
30,473 
44,740 
34,138 
8,277 
3,748 
8,177 
2,233 
8,691 
2,447 
6.244 

64,517 
41,689 
19,559 
30,473 
13,262 
9,036 
5,337 

22,828 
18,304 
5,354 

21.692 
13,219 

2.42 
3.00 

71,429 
64,517 
6.912 

489 

1.7 
12.3 

64,517 
40,946 
23,571 

2.58 
2.14 

100.0 
1.3 
0.7 
0.1 
0.1 
0.4 

98.7 
67.5 

100.0 
94.7 
39.1 
18.5 
27.1 
20.7 

5.0 
2.3 
5.0 
1.4 
5.3 
1.5 
3.8 

100.0 
64.6 
30.3 
47.2 
20.6 
14.0 
8.3 

35.4 
28.4 
8.3 

33.6 
20.5 

(X) 
(X) 

100.0 
90.3 
9.7 

0.7 

(X) 
(X) 

100.0 
63.5 
36.5 

(X) 
(X) 

. - Represents zero or rounds to zero. (X) Not applicable. 
' Other Asian alone, or two or more Asian categories. 
^ Other Pacific Islander alone, or two or more Native Hawaiian and Other Pacific Islander categories, 
^ In combination with one or more of the other races listed. The six numbers may add to more than the total population and the six percentages 

may add to more than 100 percent because individuals may report more than one race. 

Source: U.S. Census Bureau, Census 2000. 

U.S. Census Bureau 



Table DP-2. P ro f i l e o f Selected Social Cha rac te r i s t i c s : 2 0 0 0 
Geograph ic area: Tusca loosa Coun ty , A l a b a m a 

[Data based on a sample. For information on confidential i ty protection, sampling error, nonsampling error, and definitions, see text] 

Subject Number Percent Subject 

NATIVITY AND PLACE OF BIRTH 
Total population. 

Native 
Born in United Stales 

State of residence 
Different state 

Born outside United States 
Foreign born 

Entered 1990 to March 2000 
Naturalized citizen 
Not a citizen 

REGION OF BIRTH OF FOREIGN BORN 
Total (excluding born at sea) 

Europe 
Asia 
Africa 
Oceania 
Latin America 
Northern America 

LANGUAGE SPOKEN AT HOME 
Population 5 years and over 

English only 
Language other than English 

Speak English less than "very well" . . 
Spanish 

Speak English less than "very well" .. 
Other Indo-European languages 

Speak English less than "very well" .. 
Asian and Pacific Island lariguages 

Speak English less than "very well" .. 

ANCESTRY (single or multiple) 
Total population 
Total ancestries reported 

Arab 
Czech' 
Danish 
Dutch 
English 
French (except Basque)' 
French Canadian' 
German 
Greek 
Hungarian 
Irish' 
Italian 
Lithuanian 
Norwegian 
Polish 
Portuguese 
Russian 
Scotch-Irish 
Scottish 
Slovak •.. 
Subsaharan African 
Swedish... ' 
Swiss . . . .~ 
Ukrainian 
United States or American 
Welsh 
West Indian (excluding Hispanic groups).. 
Other ancestries 

Number Percent 

SCHOOL ENROLLMENT 
Population 3 years and over 
enrolled in school 

Nursery school, preschool 
Kindergarten 
Elementary school (grades 1-8) 
High school (grades 9-12) 
College or graduate school 

EDUCATIONAL ATTAINMENT 
Population 25 years and o v e r . . . . . . 

Less than 9th grade 
9th to 12th grade, no diploma 
High school graduate (includes equivalency). 
Some college, no degree 
Associate degree 
Bachelor's degree 
Graduate or professional degree 

Percent high school graduate or higher . 
Percent bachelor's degree or higher.. .. 

MARITAL STATUS 
Population 15 years and over. 

Never married 
Now married, except separated 
Separated ..' 
Widowed 

Female 
-Divorced 

Female 

GRANDPARENTS AS CAREGIVERS 
Grandparent l iving in household with 
one or more own grandchildren under 
18 years 

Grandparent responsible for grandchildren 

VETERAN STATUS 
Civilian population 18 years and over . . 

Civilian veterans 

DISABILITY STATUS OF THE CIVILIAN 
NONINSTITUTIONALIZED POPULATION 

Population 5 to 20 years 
With a disability 

Population 21 to 64 years 
With a disability 

Percent employed 
No disability 

Percent employed 

Population 65 years and over 
With a disability 

RESIDENCE IN 1995 
Population 5 years and over 

Same house in 1995 
Different house in the U.S. in 1995 

Same county 
Different county 

Same state 
Different state 

Elsewhere in 1995 

52,373 
2,568 
2,534 

17,366 
8,664 

21,141 

99,039 
6,4-18-

14,563 
28,115 
20,774 

5,365 
14,193 

9,611 

78.8 
24.0 

132,737 
43,574 
65,449 

2,555 
8,842 
7,395 

12,317 
7,322 

100.0 
5.1 
4.8 

33.2 
16.5 
40.4 

100.0 
6.5 

. 14.7 
28.4 
21.0 

5.4 
14.3 
9.7 

(X) 
(X) 

100.0 
32.8 
49,3 

1.9 
6.7 
5.6 
9.3 
5.5 

3,424 
1,929 

126,162 
15,264 

100.0 
56.3 

100.0 
12.1 

41,107 
3,946 

93.629 
19,245 

4 8 3 
74,384 

75.4 

17,740 
8,610 

154,505 
78,867 
73,233 
42,971 
30,262 
18,712 
11,550 
2,405 

100.0 
9.6 

100.0 
20.6 

(X) 
79.4 

(X) 

100.0 
48.5 

100.0 
51.0 
47.4 
27.8 
19.6 
12.1 
7.5 
1.6 

164,875 
161.416 
160,404 
125,713 
34,691 

1,012 
3,459 
2,056 
1.098 
2,361 

3,459 
998 

1,364 
23 

960 
114 

154,505 
147,682 

6.823 
2.562 
3,205 
1,158 
2,154 

623 
i;209 

627 

164,875 
129.938 

242 
229 
123 

1,702 
13,325 
2,574 

218 
9,383 

192 
191 

12,300 
1,673 

55 
616 
830 
40 

286 
3,604 
2,911 

43 
1,480 

478 
59 
45 

22,416 
692 
247 

53,984 

100.0 
97.9 
97.3 
76.2 
21.0 

0.6 
2.1 
1.2 
0.7 
1.4 

100.0 
28.9 
39.4 
0.7 

27.8 
3.3 

loo'o 
95.6 
4.4 
1.7 
2.1 
0.7 
1.4 
0.4 
0.8 
0.4 

100.0 
78.8 
0.1 
0.1 
0.1 
1.0 
8.1 
1.6 
0.1 
5.7 
0.1 
0.1 
7.5 
1.0 

-
0.4 
0.5 

-
0.2 
2.2 
1.8 

-
0.9 
0.3 

-
-

13.6 
0.4. 
0.1 

32.7 

-Represents zero or rounds to zero. (X) Not applicable. 
'The data represent a combination of two ancestries shown separately in Summary File 3. Czech includes Czechoslovakian. French includes Alsa
tian. French Canadian includes Acadian/Cajun. Irish includes Celtic. 

Source: U.S. Bureau of the Census, Census 2000. 

U.S. Census Bureau 



Table DP-3. Profile of Selected Economic Characteristics: 2000 
Geographic area: Tuscaloosa County, Alabama 
[Data based on a sample. For information on confidential i ty protection, sampling error, nonsampling error, and definitions, see text) 

Subject 

EMPLOYMENT STATUS 
Population 16 years and over 

In labor force 
Civilian labor force 

Employed 
Unemployed 

Percent of civilian labor force 
Armed Forces 

Not in labor force 

Females 16 years and over 
In labor force 

Civilian labor force 
Employed 

Own children under 6 years 
All parents in family in labor force 

COMMUTING TO WORK 
Workers 16 years and over 

Car. truck, or van - - drove alone 
Car, truck, or van - - carpooled 
Public transportation (including taxicab) 
Walked.: 
Other means. 
Worked at home 
Mean travel time to work (minutes)' 

Employed civilian population 
16 years and over 

OCCUPATION 
Management, professional, and related 
occupations 

Service occupations 
Sales and office occupations .'.. 
Farming, fishing, and forestry occupations 
Construction, extraction, and maintenance 
occupations 

Production, transportation, and material moving 
occupations 

INDUSTRY 
Agriculture, forestry, fishing and hunting, 

arid mining 
Construction 
Manufacturing 
Wholesale trade 
Retail trade 
Transportation and warehousing, and utilities ,. 
Information 
Finance, insurance, real estate, and rental and 

leasing 
Professional, scientific, management, adminis

trative, and waste management services 
Educational, health and social services 
Arts, entertainment, recreation, accommodation 

and food services 
Other services (except public administration) . . 
Public administration 

CLASS OF WORKER 
Phvate wage and salary workers. 
Government workers 
Self-employed workers in own not incorporated 

business 
Unpaid family workers 

Number Percent Subject 

INCOME IN 1999 
Households 

Less than $10,000 
510,000 to 514,999 
515,000 to $24,999 
525,000 to 534,999 
$35,000 to 549,999 
550,000 to $74,999 
$75,000 to $99,999 
5100,000 to $149,999 
$150,000 to $199,999 
$200,000 or more 
Median household income (dollars) 

With earnings 
Mean earnings (dollars)' 

With Social Security income 
Mean Social Security income (dollars)' . 

With Supplemental Security Income 
Iwlean Supplemental Security Income 

(dollars)' 
With public assistance income 

Mean public assistance income (dollars) 
With retirement income 

Mean retirement income (dollars)' 

Families 
Less than 510,000 
510,000 to 514,999 
515,000 to 524,999 
525,000 to 534,999: 
$35,000 to $49,999.... 
550,000 to $74,999 
$75,000 to 599,999 
$100,000 to $149,999 
5150,000 to 5199,999. 
5200,000 or more 
Median family income (dollars) 

Per capita income (dollars)' 
Median earnings (dollars): 
Male full-lime, year-round workers 
Female full-time, year-round workers 

Number Percent 

30,752 
79,425 
79,287 
74,397 
4,890 
6.2 
138 

51,327 

68,920 
37,858 
37,856 
35,310 

11,993 
7,480 

73,292 
61,537 
7,799 
357 

1,629 
489 

1,481 
21.2 

100.0 
60.7 
60.6 
56.9 
3.7 
(X) 
0.1 

39.3 

100.0 
54.9 
54.9 
51.2 

100.0 
62.4 

100.0 
84.0 
10.6 
0.5 
2.2 
0.7 
2.0 
(X) 

74,397 

23,823 
10,462 
20,186 

304 

7,196 

12,426 

1,577 
5,097 

10,884 
2,399 
9,992 
2,603 
1,341 

3,348 

5,175 
20,456 

5.173 
3,684 
2,668 

56,069 
14,859 

3,173 
296 

100.0 

32.0 
14.1 
27.1 

0.4 

9.7 

16.7 

2.1 
6.9 

14.6 
3.2 

13.4 
3.5 
1.8 

4.5 

7.0 
27.5 

7.0 
5.0 
3.6 

75.4 
20.0 

4.3 
0.4 

Subject 

POVERTY STATUS IN 1999 
Families 

With related children under 18 years 
With related children under 5 years 

Families with female householder, no 
husband present 

With related children under 18 years 
With related children under 5 years 

Individuals 
18 years and over 

65 years and over 
Related children under 18 years 

Related children 5 to 17 years 
Unrelated individuals 15 years and over 

64,517 
10,322 
4,902 
9,185 
8,228 

10,040 
11,320 
5,474 
3,261 

850 
935 

34,436 

51,184 
46,645 
15,627 
10,688 
3.242 

5.510 
1,041 
2,449 

11,343 
17,401 

42,107 
3,238 
2,137 
4,970 
5,545 
7,409 
9,455 
4,908 
2,941 

747 
757 

45,485 

18,998 

34,807 
24,128 

100.0 
16.0 
7.6 

14.2 
12.8 
15.6 
17.5 
8 5 

. 5.1 
1.3 
1.4 
(X) 

79.3 
(X) 

24.2 
(X) 
5.0 

(X) 
1.6 
(X) 

17.6 
(X) 

100.0 
7.7 
5.1 

11.8 
13.2 
17.6 
22.5 
11.7 
7.0 
1.8 
1.8 
(X) 

(X) 

(X) 
(X) 

Number 
below 

poverty 
level 

Percent 
below 

poverty 
level 

4,740 
3,533 
1,805 

2,990 
2,562 
1,336 

26,633 
19,094 
2,344 
7,439 
5,082 

11,420 

11.3 
16.2 
21.4 

33.0 
40.6 
52.0 

17.0 
16.2 
13.2 
19.5 
18.3 
38.2 

-Represents zero or rounds to zero. (X) Not applicable. 
'If the denominator of a mean value or per capita value is lessthan 30. then that value is calculated using a rounded aggregate in the numerator. 
See text. 

Source: U.S. Bureau of the Census, Census 2000. 

U S. Census Bureau 



T a b l e D P - 4 . P r o f i l e o f S e l e c t e d H o u s i n g C h a r a c t e r i s t i c s : 2 0 0 0 

Geograph ic area: Tusca loosa Coun ty , A l a b a m a 

[Data based on a sample. For information on confidential i ty protection, sampling error, nonsampling error, and definit ions, see textj 

Subject 

Total housing units 
UNITS IN STRUCTURE 
1 -unit, detached 
1-unit, attached 
2 units 
3 or 4 units 
5 to 9 units .. . . : 
10 to 19 units 
20 or more units 
Mobile home 
Boat, RV, van, etc 

YEAR STRUCTURE BUILT 
1999 lo March 2000 
1995 lo 1998 
1990 10 1994 
1980 10 1989 
1970 lo 1979 
1960 lo 1969 
1940 10 1959 
1939 or earlier 

ROOMS 
1 room 
2 rooms 
3 rooms 
4 rooms 
5 rooms 
6 rooms 
7 rooms . . . . . . '.TT." ' . . . . . . . T . : : . . . . 
8 rooms 
9 or more rooms 
Median (rooms) 

Occupied housing units 
YEAR HOUSEHOLDER MOVED INTO UNIT 
1999 lo March 2000 
1995 lo 1998 
1990 lo 1994 
1980 to 1989 
1970 lo 1979 
1969 or earlier 

VEHICLES AVAILABLE 
None 
1 
2 
3 or more 

HOUSE HEATING FUEL 
Utility gas 
Bottled, tank, or LP gas 
Electricity 
Fuel oil, kerosene, etc 
Coal or coke 
Wood 
Solar energy 
Other fuel 
No fuel used 

SELECTED CHARACTERISTICS 
Lacking complete plumbing facilities 
Lacking complete kitchen facilities 
No telephone service 

Number Percent Subject 

OCCUPANTS PER ROOM 
Occupied housing units 

1.00 or less 
1.01 to 1.50 
1.51 or more 

Specified owner-occupied uni ts . 
VALUE 
Less than 550,000 
$50,000 to $99,999 
$100,000 lo 5149,999 
5150,000 lo 5199,999 . 
5200,000 lo 5299,999 
$300,000 lo 5499,999. 
5500,000 10 $999,999 
$1,000,000 or more 
Median (dollars). 

MORTGAGE STATUS AND SELECTED 
MONTHLY OWNER COSTS 

With a mortgage 
Less than $300 
$300 to $499 
$500 to $699 
$700 to 5999 
51,000 lo $1,499' 
51,500 10 51,999 
52,000 or more 
Median (dollars) 

Not mortgaged . . . : . : 
Median (dollars) 

SELECTED MONTHLY OWNER COSTS 
AS A PERCENTAGE OF HOUSEHOLD 
INCOME IN 1999 

Less than 15.0 percent 
15.0 lo 19.9 percent 
20.0 to 24.9 percent 
25.0 to 29.9 percent 
30.0 to 34.9 percent 
35.0 percent or more 
Not computed 

Specified renter-occupied units . 
GROSS RENT 
Less than $200 
$200 lo 5299 
$300 to $499 
$500 to $749 
5750 to $999 
$1,000 lo $1,499 
$1,500 or more 
No cash rent 
Median (dollars) 

GROSS RENT AS A PERCENTAGE OF 
HOUSEHOLD INCOME IN 1999 

Less than 15.0 percent 
15.0 to 19.9 percent 
20.0 lo 24.9 percent 
25.0 lo 29.9 percent 
30.0 lo 34.9 percent 
35.0 percent or more 
Not computed 

Number Percent 

71,429 100.0 

41.772 
1.568 
1,561 
3,926 
3,688 
3,184 
5,462 

10,237 
31 

1,893 
8,957 
8,060 

12,824 
15,197 
9,737 

11,494 
3,267 

766 
2,912 
6,600 

12,240 
17,148 
13,574 
8,377 
5.144 
4,668 

5.3 

64,517 

15,453 
19,247 
9,937 
8.138 
5,789 
5,953 

5,405 
22,268 
23,583 
13,261 

26,002 
4,387 

33,232 
174 
21 

533 

74 
94 

284 
278 

1.716 

58.5 
2 2 
2.2 
5.5 
5.2 
4.5 
7,6 

14.3 

-

2.7 
12:5 
11.3 
18.0 
21.3 
13.6 
16.1 
4.6 

1.1 
4.1 
9.2 

17.1 
24.0 
19.0 
11.7 
7.2 
6.5 
(X) 

100.0 

24.0 
29.8 
15.4 
12.6 
9.0 
9.2 

8.4 
34.5 
36.6 
20.6 

40.3 
6.8 

51.5 
0.3 

-
0.8 

0.1 
0.1 

0.4 
0.4 
2.7 

64,517 
62,565 

1,424 
528 

30,790 

2,626 
11,310 
9,662 
3:716 
2,322 

777 
293 

84 
106,600 

21,329 
326 

1,547 
3,811 
7,144 
5,879 
1,668 

954 
902 

9,461 
243 

12,496 
5,239 
4,325 
2,385 
1,742 
4,188 

415 

23,285 

100.0 
97.0 

2.2 
0.8 

100.0 

8.5 
36.7 
31.4 
12.1 
7.5 
2.5 
1.0 
0.3 
(X) 

69.3 
1.1 
5.0 

12.4 
23.2 
19.1 
5.4 
3.1 
(X) 

'30.7 
• ( X ) 

40.6 
17.0 
14.0 
7.7 
5.7 

13.6 
1.3 

100.0 

1.660 
2,020 
7,826 
7,685 
1.706 

744 
179 

1.465 
487 

3,727 
2,793 
2,255 
1,912 
1,629 
8,422 
2,547 

7.1 
8.7 

33.6 
33.0 
7.3 
3.2 
0.8 
6.3 
(X) 

16.0 
12.0 
9.7 
8 2 
7.0 

36.2 
10.9 

-Represents zero or rounds to zero. (X) Nol applicable. 

Source: U.S. Bureau of the Census, Census 2000. 

U.S. Census Bureau 
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ADEM LANCE R. LEFLEUR ^ ^ ^ I B ^ ^ " l A ^ I ROBERT J. BENTLEY 

DIRECTOR ^K^A I |^P I B B I GOVERNOR 

I Alabama Departinent of Environmental Management 
^ — ^ adem.alabama.gov 

1400CollseumBlv(J. 36110-2400 • Post Office Box 301463 

Montgomery, Alabama 36130-1463 

(334)271-7700 • FAX (334) 271-7950 

March 2, 2011 

To: Dave Davis, Chief 0 \ X 
Assessment Section >'~^ 
Environmental Services Branch 
Land Division 

From: Dylan C. Hendrix, ES 
Assessment Section 
Environmental Services Branch 
Land Division 

RE: Trip Report for Site Reassessment 
Cracker Asphalt 
CERCLA ID No. AL0000472712 
Cracker Asphalt Road 
Moundville, Alabama 35474 

V . On December 9, 2010, Mr. Dylan Hendrix and Mr. Michael Cruise conducted a site visit at the 
Cracker Asphalt facility in Moundville, Tuscaloosa County, Alabama. The current business 
operating on-site is B&W Heads, which manufactures tank heads and compound dishing for 
ship builders. The current owner of the site is Anne Wesselhoeft Smalley, daughter of Conrad 
Wesselhoeft, who originally purchased the Cracker Asphalt site in the late 1960's. 

At 10:15 a.m. we arrived on-site and met with Mr. Conrad Wesselhoeft and Ms. Anne Smalley. 
We introduced ourselves and explained the purpose of our visit and the scope of the 
assessment to be performed. I asked Mr. Wesselhoeft if he was the previous owner ofthe 
property to the west of the site, and he confirmed that he had been a partial owner of the 
Southern Resin Company before it was sold to Lawter International. A review of tax records 
shows that the current owner ofthe former Southern Resin Company site is Green River 
Biodiesel, Inc. Mr. Wesselhoeft stated that Green River Biodiesel ceased operations eight 
months priorto this inspection. We then discussed the issue ofthe groundwater contamination 
underlying both the Cracker Asphalt site and the Green River Biodiesel property. Mr. 
Wesselhoeft stated that he had contracted an environmental consultant. Environmental Testing 
& Engineering, to conduct groundwater monitoring at the Cracker Asphalt site. Mr. 
Wesselfhoeft stated that Mr. John Haddock (Environmental Testing & Engineering) had been 
responsible for groundwater monitoring at the site, and that they had ceased monitoring five or 
six years ago based on data that suggested attenuation of contaminants in the groundwater. I 
asked Mr. Wesselhoeft about the multiple tanks and drums on-site and he stated that they had 
not been removed and that some of the tanks still contained bottoms. 

y-~ , At 10:50 a.m. Mr. Cruise and I began our walkthrough of the Cracker Asphalt site; Mr. Cruise 
x̂ ^ ^ collected photographs while I made logbook entries. We first evaluated the large shed and tank 

Blrmlngtiain Branch Decatur Branch / / l ^ ^ X \ \ MoWIe Branch MoblleCoastal 
110 Vulcan Road 2715 Sandlin Road, S. W. / * / fltfy (jA,̂  O ^ ^ ' ^ Perimeter Road 4171 Commanders Drive 
Birmingham. AL 35209-4702 Decatur, AL 35603-1333 vKllwA/*/ Mobile, AL 36615-1131 Mobile, AL 36615-1421 
(205)942-6168 (256)353-1713 V ^ J i l ^ ^ A / (251)450-3400 (251)432-6533 
(205) 941-1603 (FAX) (256) 340-9359 (FAX) ^ ^ ^ ^ ^ (251) 479-2593 (FAX) (251) 432-6598 (FAX) 

http://adem.alabama.gov


head manufacturing area directly.southeast of the Cracker Asphalt Road loop. At the west end 
ofthe open shed, we discovered eight drums (55-gallon) that appeared to contain a product 
labeled "AW OIL #96". The drums did not appear to be leaking at the time of inspection. Along 
the north side ofthe shed, there were signs that asphalt had leaked down the sides of the 
cinderblock foundation. There were also chunks of solidified asphalt on the ground directly 
north of the shed, near a group of large-capacity asphalt tanks. This group of asphalt tanks is 
located east ofthe Cracker Asphalt Road loop and directly north ofthe large shed and tank 
head manufacturing area. There was evidence of spilled or discarded asphalt and tar on the 
ground near the tanks. It appeared that one tank had been cut away from its base and 
removed, leaving about two feet,of solidified tank bottoms open to the elements. 

'At 11:15 a.m. we assessed the former cooling pond area located in the center of the Cracker 
Asphalt Road loop. We discovered 18 drums (55-gallon) in this area, and some appeared to 
contain solids and liquids while others were empty. We observed several structures within the 
area of the former cooling pond that appeared to be small asphalt skimmers. Standing water in 
some areas near the former cooling pond exhibited an oily sheen on the surface. 

At 11:25 a.m. we walked to the northeast corner of the Cracker Asphalt Road loop and 
observed four large-capacity asphalt tanks in that area. We again observed areas of stained 
soil and areas where asphalt or tar was solidified on the ground. One of the asphalt tanks in 
this area had an open portal at the base and there appeared to be two feet of liquid asphalt or 
tar remaining in the tank. We then proceeded to evaluate the group of diesel tanks located in 
the northwest corner of Cracker Asphalt Road loop. It appeared that all four tanks had been 
removed some time prior to the site visit, and there was no evidence of stained or discolored 
soil in the-area. _ ^ - ^ — 

At 11:35 a.m. we walked to the northwest corner of the site and located the Native American 
ceremonial mound that is part of an archaeological research area frequently utilized by the 
University of Alabama. South ofthe ceremonial mound is a small, open field that is also part of 
the research area. The lagoon used by Cracker Asphalt to collect storm water runoff is located 
directly south ofthe research field. Mr. Cruise and I evaluated the lagoon, which contained a 
low volume of water at the time of inspection. We observed an oily sheen on the water in some 
areas, and there was evidence of stratified asphalt or tar along the interior banks of the lagoon. 
After evaluating the lagoon, we walked south along the west side of Cracker Asphalt Road loop. 
In this area, we observed two large bins containing rusted paint cans, fuel cans, and other 
containers. We also located one of the two former asphalt skimmer trenches, which were 
located directly west of the former cooling pond. The skimmer trench still contained asphalt, 
which had not completely solidified. 

At 11:45 a.m. we walked towards the southwest corner of the Cracker Asphalt Road loop and 
observed a dismantled asphalt tank that had been cut into halves. There was pooled asphalt or 
tar inside both tank halves, and a strong tar-like odor was persistent in the area. There was 
also a small area of spilled or discarded tar on the ground that appeared-to have originated from 
the dismantled tank. We then met with Mr. John Haddock, who arrived at the site as we were 
inspecting the dismantled tank. Mr. Haddock stated that he had been responsible for submitting 
groundwater monitoring reports to ADEM. Mr. Haddock stated that after most of the 
contamination had been attenuated, he submitted a request to ADEM to discontinue monitoring; 
Mr. Haddock then ceased groundwater monitoring after not receiving any reply from ADEM. I 
asked Mr. Haddock the specific functions ofthe cooling pond and lagoon, and he stated that the 
cooling pond was a cooling water holding pond used by the facility and that the lagoon was a 
sediment basin for storm water runoff. Mr. Haddock asked to be forwarded copies of all 
correspondence with Mr. Wessehoeft and Ms. Smalley. 



At 12:30 p.m. Mr. Cruise and 1 returned to the B&W Heads office to meet with Ms. Smalley, Mr. 
Wesselhoeft, and Mr. Haddock. We discussed the condition ofthe site and also the 
groundwater monitoring reports that ADEM does not currently have on file. 1 informed the 
owners and Mr. Haddock that 1 would submit a request to look through ADEM's archived files, 
where the missing monitoring reports might be found. Mr. Haddock stated that he would search 
through his personal files and attempt to locate and fonward ADEM the most recent monitoring 
report. 

At 1:00 p.m. Mr. Cruise and I departed the site. 

Attachments: 



PHOTOGRAPHIC LOG: 

For 

Cracker Asphalt, Site Reassessment 

Cracker Asphalt Road, 
Moundville, Tuscaloosa County, Alabama 

EPA ID No. AL0000472712 

Photograph Date: December 9, 2010 



Photo 1 B&W Heads main office; located directly south ofthe Cracker Asphalt Rd. 
loop. Photo taken facing southwest. 

Photo 2 Former on-site office; facing west from southern end of Cracker Asphalt 
Rd. loop. 

Photo 3 Large storage shed near the southeast corner of the site; facing east from 
west end of shed. 

Photo 4 Tank heads produced by B&W Heads. Manufacturing area is located 

directly south of the large shed. Photo taken facing southeast. 

Photo 5 Drums stored near west end of large shed. 

Photo 6 Drums stored near west end of large shed. 

Photo 7 North side of large shed,, with dirt road leading to the east side of the site. 

Photo taken facing east. 

Photo 8 Dried chunks of asphalt near the north side of the shed. 

Photo 9 East side of shed and tank head manufacturing area; facing west. 

Photo 10 East side of shed and tank head manufacturing area; facing west. 

Photo 11 Small shed near east side of the site, with asphalt tanks in background. 
Photo taken facing northwest. 

Photo 12 Group of asphalt tanks near the southeast corner of Cracker Asphalt Rd. 
loop. Photo taken facing northwest. 

Photo 13 Solidified tank bottoms where one of the former asphalt tanks had been 
removed. Located in group of tanks near southeast corner of Cracker 
Asphalt Rd. loop. 

Photo 14 Evidence of asphalt or tar leakage from one of the tanks near the 
southeast corner of Cracker Asphalt Rd. loop. 

Photo 15 Area of solidified asphalt or tar on ground near southeast corner of 
Cracker Asphalt Rd. loop. 

Photo 16 Former cooling pond, located in the central area of Cracker Asphalt Rd. 
loop. Photo taken facing west from east side of loop. 

Photo 17 One of several structures located in the former cooling pond area. These 
may have been used as asphalt skimmers^ 

Photo 18 Group of drums near south side of former cooling pond area. Photo 
taken facing east. 



Photo 1.9 Alternate view of asphalt tanks on east side of Cracker Asphalt Rd. loop. 
Photo taken facing east from center of former cooling pon(d. 

Photo 20 Alternate view of asphalt tanks on east side of Cracker Asphalt Rd. loop. 
Photo taken facing east from center of former cooling pond. 

Photo 21 Broken monitoring well in/near former cooling pond area. Based on old 
site maps, this appears to be CA-MW4. 

Photo 22 Tank near northeast corner of Cracker Asphalt Rd. loop. The tank was 
on its side and was slowly leaking a tar-like substance. 

Photo 23 Group of four asphalt tanks located within the northeast corner of Cracker 
Asphalt Rd. loop. Photo taken facing north. 

Photo 24 Solidified asphalt or tar on ground in area near the four asphalt tanks. 
Located within the northeast corner of Cracker Asphalt Rd. loop. 

Photo 25 Interior view of one of the four tanks within northeast corner of loop. 
There was a black, viscous liquid inside the tank. 

Photo 26 Stained soils near base of asphalt tank. Located in group of tanks within 
northeast corner of Cracker Asphalt Rd. loop. 

Photo 27 Area within northwest corner of Cracker Asphalt Rdr loop where group of 
four diesel tanks were formerly located. Photo taken facing south. 

Photo 28 Native American ceremonial mound near northwest corner of property. 
Photo taken facing north. 

Photo 29 View of Hemphill Bend, Black Warrior River. Photo taken facing norths 
from northwest corner of site. 

Photo 30 View of former Southern Resins Company property; facing west from 
. northwest corner of Cracker Asphalt site. 

Photo 31 Open area directiy south of the Native American ceremonial mound. 
University of Alabama students use these areas for archaeological 
research. Photo taken facing southeast. 

Photo 32 Monitoring well directly north of former lagoon, south of the 
archaeological research area. Based on old maps ofthe site, this 
appears to be CA-MWl. 

Photo 33 View of former lagoon, located on western side of Cracker Asphalt Rd. 
loop. Photo taken facing south. 

Photo 34 Solidified asphalt or tar along the banks of the former Cracker Asphalt 
lagoon. 



Photo 35 One of two bins containing rusted paint cans, fuel cans, and other small 
containers. Located along the west side of Cracker Asphalt Rd. loop. 

Photo 36 One of two bins containing rusted paint cans, fuel cans, and other small 
containers. Located along the west side of Cracker Asphalt Rd. loop. 

Photo 37 Asphalt skimmer located directly west of the former cooling pond area. 
Photo taken facing east. 

Photo 38 Asphalt tank that was recently dismantled. Located near the southwest 
corner of Cracker Asphalt Rd. loop. Note the presence of asphalt or tar in 
tank halves. 

Photo 39 Spilled asphalt or tar in a small pit near the dismantled asphalt tank. 

Photo 40 Southern portion of Cracker Asphalt Rd. loop. Photo taken facing east 
from southwest corner of loop. 
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Tuscaloosa County, Alabama 

Photo 1: B&W Heads main office; 
located directly south of the Cracker 
Asphalt Rd. loop. Photo taken facing 
southwest. 

Photo 2: Former on-site office; 
facing west from southern end of 
Cracker Asphalt Rd. loop. 

Photo 3: Large storage shed near 
the southeast corner of the site; 
facing east from west end of shed. 

Photo 4: Tank heads produced by 
B&W Heads. Manufacturing area is 
located directly south of the large 
shed. Photo taken facing southeast. 
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Photo 5: Drums stored near west 
end of large shed. 

Photo 6: Drums stored near west 
end of large shed. 

Photo 7: North side of large shed, 
with dirt road leading to the east side 
of the site. Photo taken facing east. 

Photo 8: Dried chunks of asphalt 
near the north side of the shed. 
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Photo 9: East side of shed and tank 
head manufacturing area; facing 
west. 

Photo 10: East side of shed and tank 
head manufacturing area; facing 
west. 

Photo 11: Small shed near east side 
of the site, with asphalt tanks in 
background. Photo taken facing 
northwest. 

Photo 12: Group of asphalt tanks 
near the southeast corner of Cracker 
Asphalt Rd. loop. Photo taken facing 
northwest. 
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Photo 13: Solidified tank bottoms 
where one of the former asphalt 
tanks had been removed. Located in 
group of tanks near southeast corner 
of Cracker Asphalt Rd. loop. 

Photo 14: Evidence of asphalt or tar 
leakage from one of the tanks near 
the southeast corner of Cracker 
Asphalt Rd. loop. 

Photo 15: Area of solidified asphalt 
or tar on ground near southeast 
corner of Cracker Asphalt Rd. loop. 

Photo 16: Former cooling pond, 
located in the central area of Cracker 
Asphalt Rd. loop. Photo taken facing 
west from east side of loop. 
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Photo 17: One of several structures 
located in the former cooling pond 
area. These may have been used as 
asphalt skimmers. 

Photo 18: Group of drums near 
south side of former cooling pond 
area. Photo taken facing east. 

m m 
Photo 19: Alternate view of asphalt 
tanks on east side of Cracker Asphalt 
Rd. loop. Photo taken facing east 
from center of former cooling pond. 

Photo 20: Alternate view of asphalt 
tanks on east side of Cracker Asphalt 
Rd. loop. Photo taken facing east 
from center of former cooling pond. 
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Photo 21: Broken monitoring well 
in/near former cooling pond area. 
Based on old site maps, this appears 
to be CA-MW4. 

Photo 22: Tank near northeast 
corner of Cracker Asphalt Rd. loop. 
The tank was on its side and was 
slowly leaking a tar-like substance. 

Photo 23: Group of four asphalt 
tanks located within the northeast 
corner of Cracker Asphalt Rd. loop. 
Photo taken facing north. 

Photo 24: Solidified asphalt or tar on 
ground in area near the four asphalt 
tanks. Located within the northeast 
corner of Cracker Asphalt Rd. loop. 
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Photo 25: Interiorviewof one of the 
four tanks within northeast corner of 
loop. There was a black, viscous 
liquid inside the tank. 

Photo 26: Stained soils near base of 
asphalt tank. Located in group of 
tanks within northeast corner of 
Cracker Asphalt Rd. loop. 

•ElE^r :m: 
Photo 27: Area within northwest 
corner of Cracker Asphalt Rd. loop 
where group of four diesel tanks 
were formerly located. Photo taken 
facing south. 

Photo 28: Native American 
ceremonial mound near northwest 
corner of property. Photo taken 
facing north. 
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Photo 29: View of Hemphill Bend, 
Black Warrior River. Photo taken 
facing north from northwest corner of 
site. 

Photo 30: View of former Southern 
Resins Company property; facing 
west from northwest corner of 
Cracker Asphalt site. 

Photo 31: Open area directly south 
of the Native American ceremonial 
mound. University of Alabama 
students use these areas for 
archaeological research. Photo 
taken facing southeast. 

Photo 32: Monitoring well directly 
north of former lagoon, south of the 
archaeological research area. Based 
on old maps of the site, this appears 
to be CA-MWl. 
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Photo 33: View of former lagoon, 
located on western side of Cracker 
Asphalt Rd. loop. Photo taken facing 
south. 

Photo 34: Solidified asphalt or tar 
along the banks of the former 
Cracker Asphalt lagoon. 

Photo 36: One of two bins containing 
rusted paint cans, fuel cans, and 
other small containers. Located 
along the west side of Cracker 
Asphalt Rd. loop. 
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Photo 37: Asphalt skimmer located 
directly west of the former cooling 
pond area. Photo taken facing east. 

Photo 38: Asphalt tank that was 
recently dismantled. Located near 
the southwest corner of Cracker 
Asphalt Rd. loop. Note the presence 
of asphalt or tar in tank halves. 

Photo 39: Spilled asphalt or tar in a 
small pit near the dismantled asphalt 
tank. 

Photo 40: Southern portion of 
Cracker Asphalt Rd. loop. Photo 
taken facing east from southwest 
corner of loop. 
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